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HEMOLYTIC JAUNDICE: A CLINICAL ANALYSIS 
OF 28 CASES * 


By Joun C. SHarpe, M.D., Omaha, Nebraska 


From the maze of confused terminology and the many classifications of 
the vague group of blood diseases called hemolytic anemia, only chronic 
familial hemolytic jaundice stands out as a definite symptom-complex in 
which the diagnosis is exact and the treatment satisfactory. The disease, 
though not common, is of sufficient frequency to excite suspicion and war- 
rant careful consideration in any patient with unexplained anemia with or 
without jaundice. This is evidenced by our group of 28 cases that have 
been seen at the University Hospital in the past three years. It is our 
purpose to present a brief clinical analysis of these cases together with their 
characteristic blood changes, the various complications and the indications 
for and the results of treatment. ‘lhe study presents a fairly accurate cross 
section of the voluminous literature on the subject. The term chronic 
familial hemolytic jaundice will be used in preference to such varied names 
as hemolytic jaundice, hemolytic anemia, acholuric icterus, acholuric ictero- 
anemia, hemolytic splenomegaly, splenic anemia or chronic infectious anemia 
with splenomegaly. We may define chronic familial hemolytic jaundice as 
a chronic micro-spherocytic anemia, characterized by increased fragility of 
the red cells, reticulocytosis, acholuric icterus and splenomegaly.’ 


ETIOLOGY 


Chronic familial hemolytic jaundice is a disease of all ages and of either 
sex. In our 28 cases there were 11 males and 17 females; their ages varied 
from 3 to 63 years. The age at which symptoms first appeared, however, 
was usually within the first two decades of life. Occasionally, sub-clinical 
evidence of the disease would remain latent and unsuspected for many 
years and be discovered only if the individual or some other member of 
the family was found to be an active clinical case. 


, * Read at the New Orleans meeting of the American College of Physicians, March 30, 
939, 

- Rate the Department of Medicine, University of Nebraska, College of Medicine, Omaha, 
Nebraska. 
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The familial feature of the disease was very definite, being present in 
92.6 per cent of the group. There were 12 families represented by our 28 
patients. ‘The disease was passed on equally by male or female. In two 
families, the disease could be traced through three generations. There were 
only two cases which did not show a familial feature, yet we were reluctant 
to classify them as “ acquired ”’ types of the disease because circumstances 
prevented any detailed study of other members of their families. As a re- 
sult, we have almost reached the conclusion that the so-called “acquired,” 
non-hereditary form of the disease is non-existent. We have seen 7 cases, 
not included in this report, that might have been considered as “ acquired ” 
types because of their marked and persistent anemia, acholuric jaundice, 
reticulocytosis, bone marrow hyperplasia and gross splenomegaly. How- 
ever, they differed from typical chronic familial hemolytic jaundice in that 
there was no evidence of the familial tendency, the blood picture was char- 
acterized by a macrocytic anemia, a leukopenia and an absence of spherocy- 
tosis, and the fragility of the erythrocytes, though slightly altered, was not 
definitely increased. Furthermore, splenectomy failed to bring about any 
improvement in these cases either from a clinical or hematological stand- 
point.’ 

The etiology of chronic familial hemolytic jaundice remains obscure. 
The various theories of the primary mechanism at fault resolve about 
whether the spleen, through its abnormal phagocytic action on the red blood 
cell, is the major pathologic agent,* or whether the bone marrow produces 
an abnormally thick, spherical, fragile red cell which is more susceptible to 
disruption and fragmentation than the ordinary erythrocyte.* Others° 
believe that both factors operate in that the spleen causes further distortion 
of an already abnormal red cell. Whatever the true cause, the clinical fact 
remains that the patient obtains a symptomatic “cure” following removal 
of the over-active spleen, even though tell-tale signs in the blood picture 


persist. 
CLINICAL MANIFESTATIONS 


After observing a group of these patients for some length of time, one 
cannot help being impressed by the variability of the symptoms either in 
the same patient at different times, or in different members of the same 
family. Therefore, it is difficult to place any single patient in a classifica- 
tion of acute, chronic, and latent types of the disease. In this series of 
cases, there were only two purely latent cases, 52 and 63 years of age, both 
members of the same family in which four active cases of three genera- 
tions were present. These two were discovered in a routine investigation 
of apparently “ well’? members. The majority of cases ran a chronic 
course over a period of years interrupted by a variable number of acute 
exacerbations and spontaneous remissions, with or without complications. 
The duration of symptoms for the group averaged over 13 years. ‘The 
earliest and most common complaint experienced by the patient was usually 
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that of undue fatigue. At times this feature was so marked that the indi- 
vidual was more or less invalided by it. Such symptoms as dyspnea, pal- 
pitation and dizziness were often intermittently present depending on the 


severity of the anemia. 

Jaundice may occasionally be the first symptom noted or it may be en- 
tirely absent during the course of the disease. \Vhen present, it was never 
very intense, the skin color varying from that of a muddy sallowness to a 
daffodil tint. The bilirubinemia, though varying in degree at different 
times, was found persistently above normal. Though there seemed to be 
a rough parallelism between the degree of anemia and the amount of jaun- 
dice, this association was not always observed. Perhaps Doan’s* explana- 
tion that jaundice depends on the excretory capacity of the liver cells, 
irrespective of the severity of the anemia, may better explain its clinical 
presence or absence. 

Splenomegaly was characteristically present in all but our two latent 
cases. According to Gansslen,’ enlargement of the spleen is not essential 
for diagnosis provided the other features of the disease are present. The 
degree of splenic size varied at different times in the same individual and, 
in our experience, bore no relation to the severity of the case. On several 
occasions, the discovery of a palpable spleen during an initial physical ex- 
amination led the physician to further investigation and to the correct 
diagnosis. 

COMPLICATIONS 


During the course of chronic familial hemolytic jaundice, various com- 
plications of the disease developed that often completely altered the clinical 
picture. These complications were chiefly of two types, the first that of 
acute episodes of blood destruction, and the second of more chronic nature 
leading to the formation of gall stones. 

Acute hemoclastic crises occurred at irregular intervals with no apparent 
explanation. The attacks were characterized by a sudden onset of upper 
abdominal pain, nausea, vomiting and fever, accompanied by marked weak- 
ness with an intensification of jaundice and pallor, an increasing enlarge- 
ment of the spleen, and a sharp drop in the blood count. During the at- 
tacks, the degree of jaundice and the size of the spleen would vary from 
hour to hour. These severe and at times alarming episodes occurred 17 
times in 10 of our patients. In one family, for no apparent cause, such 
hemoclastic crises occurred in four members within an interval of one week 
and resulted in one death. In another family within two weeks of each 
other, a mother and four year old daughter both had acute severe crises 
with the red cells falling to just under one million before spontaneous re- 
covery slowly took place. After leaving the hospital, one other case died 
in an acute crisis in spite of repeated transfusions and deep roentgen-ray 
therapy over the spleen. In no instance has such a crisis occurred subse- 
quent to splenectomy. 
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The association of chronic familial hemolytic jaundice with secondary 
pigment cholelithiasis is well known. This complication, present in 63 per 
cent of 14 studied cases, probably develops as a result of the persistent in- 
creased bilirubin content of the blood producing an increased load on the 
excretory function of the liver and gall-bladder. The calculi were usually 
found to be of the soft pigment type contained in a comparatively normal, 
thin-walled gall-bladder. If biliary colic is the first event in the clinical 
history, the primary disease may be over-looked. Though recognized as 
hemolytic jaundice, two patients in this group whose gall-bladders were first 
removed, continued to show little or no improvement in their jaundice or 
anemia ; one has since been cured by splenectomy. It would seem advisable, 
therefore, that unless common duct obstruction is present, the spleen should 
always be removed first and at a later date, if necessary, biliary surgery per- 
formed. Of our 13 splenectomized patients, only 3 have had to return for 
removal of their gall-bladders. In one of our recent cases, we performed 
a cholecystotomy at the time of splenectomy but did not succeed in relieving 
the patient of his attacks of biliary colic. Further attempts of this type 
should be made in such patients with gall stones in order to avoid, if possible, 
a second major operative procedure. 

In our experience, pregnancy acted as an additional complication in the 
course of chronic familial hemolytic jaundice. Since this disease is so 
active in the child-bearing age group, any further demand or load thrown 
on the hematopoietic system such as occurs in pregnancy may well serve to 
“light up ”’ a latent case or cause an acute exacerbation in a chronic form of 
the disease. Pregnancy occurred 19 times in 7 of our patients and in 52 per 
cent of these instances the pregnancies had some deleterious effect on the 
course of the disease. Not only was the anemia made more pronounced, 
but miscarriages and premature deliveries were more frequent. On the 
other hand in 23 splenectomized women, Mussey and Blakley * have shown 
no gross alteration in the course of pregnancy, confinement or puerperium. 
In passing it is of interest that in two of our pregnancy cases, the cord 
blood was studied at the time of delivery but the fetal erythrocytes failed to 
show any abnormality of fragility, and in neither case did icterus neonatorum 
develop. 

LABORATORY FINDINGS 


The peculiarly distinctive and characteristic changes in the blood of 
patients with chronic familial hemolytic jaundice are well known. ‘The 
severity of the anemia varied with the activity of the hemolytic or destructive 
phase of the erythrocytic equilibrium. For the most part, the anemia was 
of moderate degree. The number of erythrocytes averaged 3,840,000 cells 
per cubic millimeter and the amount of hemoglobin 73.0 per cent (12.4 
grams). With the occurrence of acute crises the red blood cells may de- 
crease sharply to as low as one million or even less. Typical of chronic 
familial hemolytic jaundice, the globule or sphere-shaped microcytes were 
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observed in the stained smear of each case. Using the Wintrobe hematocrit, 
the small diameter yet increased thickness of the red cells frequently resulted 
in giving fairly normal cell volume readings. In addition, the mean cor- 
puscular hemoglobin concentration was significantly increased. 

Evidence of bone marrow hyperplasia was reflected by the characteristic 
increased number of reticulocytes in the peripheral circulation. The num- 
ber of reticulocytes varied in different cases from 2.0 to 34.2 per cent, with 
a group average of 10.7 per cent. Except during an acute crisis, there was 
no significant relation between the degree of reticulocytosis and the grade of 
anemia. Bone marrow biopsies on 6 cases further emphasized the in- 
creased demand for new red blood cells to compensate for the excessive 
cell destruction in the spleen. In each sternal biopsy, marked erythrocytic 
hyperplasia chiefly of the normocytic type was found. 

Increased fragility of the erythrocytes to hypotonic salt solution was 
found on repeated examinations during many different stages of activity 
of the disease. The increased fragility is, of course, pathognomonic of the 
disease. There are several reports in the literature,” * as well as one of our 
cases, in which the fragility was normal before, yet persistently increased 
after splenectomy in spite of the disappearance of jaundice and anemia. In 
our group of patients the average percentage concentration of the salt solu- 
tion of the beginning of hemolysis of the erythrocytes was 0.61 per cent and 
the average at complete hemolysis was 0.36 per cent. Haden* has recently 
pointed out that the spherocytes of hemolytic jaundice are similar to the 
globular shape of normal erythrocytes just before the point of hemolysis 
aiter having been placed in hypotonic salt solution. He feels there is a 
direct relation between the increased thickness of the cells found in hemo- 
lytic jaundice and the increased fragility. 

The number of white blood cells was normal in 16 cases, and moderately 
elevated, from 10- to 20,000, in 12 cases. A shift to the left of the neutro- 
philic series with appearance of a small number of myeloblasts and myelo- 
cytes frequently occurred during the acute hemoclastic crises. Also, at the 
time of severe grades of anemia, polychromasia and normoblasts were often 
observed. 

It was obvious that the patients’ jaundiced appearance was caused by 
the consistently elevated bilirubin content of the blood. With the normal 
blood icterus index ranging from 3 to 5 units, these patients’ indices varied 
from 4 to 50 units with an average for the group of 19 units. Furthermore, 
the Van den Bergh test was indirectly positive, the stools were highly colored 
with bile, and urobilin was present in the urine. Various other laboratory 
studies were all found within normal limits. 


TREATMENT 


The value of splenectomy in chronic familial hemolytic jaundice is, at 
the present time, unquestioned. In this series of 28 patients, 13 have under- 
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gone splenectomy. ‘The youngest patient was 4 years and the oldest 58 
years of age. 

In capable surgical hands, splenectomy has proved to be a relatively 
simple operative procedure in spite of working with sub-par patients. Ad- 
hesions about the spleen were relatively infrequent. Various types of anes- 
thetics were purposely tried. In typical cases, neither transfusions nor any 
other anti-anemic therapy was necessary either before or after surgery. 
There were no postoperative complications or fatalities such as were ob- 
served in another group of 7 patients splenectomized either for Banti’s dis- 
ease or chronic refractory anemia.” The convalescence was surprisingly 
rapid with disappearance of the jaundice within a few days. The reticulo- 
cytes returned to normal numbers within the first postoperative week. 

We have recently reported * a modified support of Doan’s observations ° 
that the improvement in these patients begins with changes in the blood that 
occur during splenectomy while the patient is still in the operating room. It 
is our opinion that these immediate blood changes were the result of an 
auto-transfusion effect into the peripheral circulation from the surgical 
manipulation of the enlarged splenic reservoir. That splenectomy caused 
such an immediate and dramatic change in the blood has not yet been recog- 
nized sufficiently and should be of some clinical importance in considering 
the surgical risks of patients with acute hemoclastic crises. In such cases 
which do not respond to conservative treatment, Doan *° has advised emer- 
gency splenectomy with excellent results. Since we have not yet felt it 
necessary to perform an “ emergency ” splenectomy, we have not had the op- 
portunity to observe the blood response in this type of patient. It would 
seem, however, that the addition of postoperative transfusions in such 
acutely ill patients would greatly shorten the convalescent period and serve 
to help prevent or modify postoperative complications. 

In our hands, iron and liver therapy have been of no value to the patient 
with chronic familial hemolytic jaundice, either in improving the anemia 
or in preventing the occurrence of complications. Those patients who have 
elected such conservative treatment, continue to be subject to the state of 
chronic invalidism and to the risk and uncertainty of acute exacerbations of 
the disease. It is our practice, therefore, to recommend splenectomy for 
those individuals with active clinical manifestations with or without com- 
plications irrespective of age and independent of the severity of the disease. 
In such patients, the chronicity of symptoms and the uncertainty as to the 
occurrence of serious complications more than offset the slight risk of opera- 
tion especially in view of the good health which the latter offers the patient. 

























CONCLUSIONS 







1. A brief, clinical analysis of 28 cases of chronic familial hemolytic 
jaundice is presented together with a discussion of the characteristic blood 


changes. 
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2. The various types of complications are given and their effect on the 
course of the disease emphasized. 

3. The indications for and the results of medical and surgical treatment 
are summarized. 
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A STUDY OF SYPHILIS OF THE AORTA AND 
AORTIC VALVE AREA * 


By Cuartes F. Nicuots, M.D., F.A.C.P., Philadelphia, Pennsylvania 


THE widespread interest now manifested in the early diagnosis and ade- 
quate treatment of syphilis would seem to justify once again a review of the 
tragic effects of this disease on the cardiovascular system. ‘The term “ car- 
diovascular syphilis” is widely used but, in order properly to understand 
the evolution of the disease, the term “vascular syphilis’ would be prefer- 
able. Excepting only cerebral vascular syphilis and rare involvement of 
other vessels (as the innominate artery), vascular syphilis in the great ma- 
jority of cases resolves itself into syphilis of the aorta. Primary involve- 
ment of the aortic valves and heart, although it does occur, is rare. Syphilis 
of the aorta must be recognized as a progressive pathological process. 
The possibility that the aorta is invaded early by the 7reponema pallidum 
in all untreated cases and, as many believe, even in the first few weeks of 
the disease, calls for the application of early and prolonged treatment which 
will effect sterilization and a biological cure. Any campaign which fails 
to appreciate that all the serious late manifestations of this disease originate 
in the early stage of infection is doomed to failure. The treatment of the 
disease as it reaches us in the wards of our large general hospitals seems 
almost hopeless, and it may well be again repeated of syphilitic aortitis 
that “the initial stage clinically is already a relatively advanced stage 
anatomically.” * 


PATHOLOGY 


Syphilitic aortitis, with rare exception, begins in the supra-sinus aorta 
just above the aortic valve. It may remain localized as an uncomplicated 
aortitis: or, more often, it extends downward to involve the commissures 
and valves in a rather typical pattern. The ascending aorta and the aortic 
arch are abundantly supplied with lymphatics, and the invasion of the aorta 
occurs through these lymphatics accompanying the vasa vasorum. ‘The 
degenerative process in the media and the proliferative changes in the ad- 
ventitia are well understood. There is a destructive process in the elastic 
and connective tissue of the media, plus a reparative fibrosis, resulting in 
scarring and deformity of a varying degree. The intimal thickening and 
retraction often result in characteristic ridge-like scarring. Various com- 
plications arise from the spread of this simple aoftitis, the speed of the 
process varying tremendously and depending upon defense mechanisms, 
the nature of which is still an unsolved problem. The microdrganism of 
syphilis, like that of tuberculosis, possesses the remarkable ability to sur- 

* Received for publication August 10, 1938. 

From the Medical Service of Dr. Thomas F. Klein, The Philadelphia General Hospital. 
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vive over long periods of years in the human body without producing demon- 
strable physical signs or clearly-defined subjective symptoms. 


CLINICAL PATHOLOGICAL ANATOMY OF SYPHILITIC AortiTis AS It INVOLVES THE 
PROXIMAL AND ASCENDING AORTA 


Figure A: Note that the superior vena cava (s.v.c.) and the inferior vena cava 
(i.v.c.) are located on a plane posterior to that of the aorta. The pulmonary artery 
(PA) is often on a slightly anterior plane to that of the aorta. Note the planes of 
the aortic and pulmonary valves (dotted lines) and that, on the anterior facies, the first 
1.5 to 2 cm. of the ascending aorta is overlaid by the right auricular appendage 
(R.A.A.). This factor is of considerable importance, since in the great majority of 
cases syphilis begins in the first few centimeters of the aorta, and this portion, unless 
dilatation is extreme, cannot be easily visualized even by the Roentgen method, since 
it is located deep in the base of the heart. The numerals indicate the average trans- 
verse diameter of the portions of the heart which present themselves on the anterior 
facies. 

Figure B: Depicts the normal aortic ring laid open with the proximal portion of 
the ascending aorta. It is convenient to classify lesions according to anatomical loca- 
tions, as follows: 


Sinus Aorta: The aorta just above the aortic ring and behind the aortic leaflets 
A lesion here is not common and, if it occurs, may be manifested by bulgings and 
pulsations at the base of the heart, as shown, sinus of Valsalva (S.V.), figure A. Here 
are found rare sinus of Valsalva aneurysms and still rarer gummatous lesions. 
Roentgenologically, these bulgings produce most confusing pictures at the base of the 
heart. 

Commissural Aorta: The angle formed by the meeting of two adjacent leaflets. 
Syphilis in this situation may extend to the neighboring leaflets, with resultant val- 
vulitis. Syphilis is never primary in the valve leaflets, but always follows syphilis 
of the commissural aorta by extension. Very rare exceptions to this have been noted. 
A typical lesion is an elevation of the commissure with thickening of the commissural 
aorta, which is intermingled frequently in an atheromatous infiltration (the aorta here 
may be 3 to 12 mm. in thickness). In figure D, d” is a syphilitic commissural in- 
filtration and a dotted line connects it with a vertical section through its middle, show- 
ing the markedly infiltrated commissural aorta (D, d”,s). 

The effects on the aortic leaflets may be at one or more commissures, as follows: 


Commissural infiltration and elevation without valve separation: diastolic in- 
competency would develop only in the presence of greatly increased diastolic pres- 
sure (figure D, d). 

Commissural infiltration and elevation with valve separation: see figure D, com- 
missure d”; the interval between the adjacent valve leaflets may be as much as 5 
to12 mm. Marked diastolic incompetency develops. 


Marginal Valve Thickening: In this type, which is uncommon, the free valve 
margin is invaded from the commissure. It becomes thickened and rolled up, as it 
were, and its extremities at the commissural regions become adherent to the adjacent 
aorta. The valve is decreased in depth and width; it is tense and often closely ap- 
posed to the aorta. Its normal valvular function is very much impaired, and the 
diastolic incompetency marked. See figure D, d’, with vertical section d’ of margin 
of valve, showing marked thickening of lunular portion of the valve, which is nor- 
mally of tissue paper thickness. 

Hinge Valve Deformity: A transverse thickened band develops across the middle 
of the valve, producing transverse shortening with the free upper portion moving to 
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and fro in the blood stream. This produces a loud diastolic musical murmur and a 
thrill. Figure D, d’” and vertical section through d’”, 3 is the free portion of the 
hinged valve. 

Suprasinus Aorta: The right and left coronary ostia are found here: The fibrosis 
of syphilis may produce orificial stenosis or atresia, with resulting ischemia of the 
myocardium (see figure D, d*). 

Ascending Aorta: For clinical purposes, syphilis here may be classified as follows: 


Extent of the syphilitic process 
Discrete: A single lesion with a wide surrounding area of non-syphilitic 
aorta (figure C, 1). 
Disseminated: Numerous individual syphilitic lesions with non-syphilitic 
aorta between (figure C, 2). 
Diffuse: Syphilis of a segment of the aorta with no intervening non- 
syphilitic portion (figure C, 3). 
Thickness of the diseased aorta : 
Atrophic type, less than normal (figure C, 5). 
Medium type, normal thickness, 144 mm. (figure C, 4). 
Productive or hyperplastic type, 2 to 6 mm. in thickness (figure C, 6). 


Based upon these pathological criteria, syphilitic aortitis presents itself as: 


Saccular dilatation (figure C*), and saccular aneurysm, figure C®, in which 
rupture has occurred through the media of C*. Although there is considerable con- 
fusion in the terminology of aneurysm, my feeling is that as long as the media and 
intima are intact the term dilatation should be used, in that the lesion is relatively 
benign at this time. When rupture has occurred through these two layers of the 
aorta the lesion becomes malignant and then only should be dignified by the name 
aneurysm. These lesions are usually produced by a combination of discrete C! and 
atrophic C 5 syphilis. 

Fusiform Dilatation (figure C‘'): Usually a combination of atrophic C ® and dif- 
fuse C® syphilis. Such dilatations are usually found in the atrophic type, are often 
benign, have in the past been frequently wired, and often produce no symptoms. They 
may be found at autopsy even in the seventh and eighth decades of life. The dia- 
meter of the dilatation may be 8 to 12 centimeters. 

Medium type: This is generally of the diffuse class, C*. The combination of 
medium type syphilis with either discrete or disseminated lesions often results in an 
aorta of normal thickness, normal diameter, and often of considerable elasticity 
(figure C *?), 

Diffuse hyperplastic type: This is usually a combination of types C* and C®. The 
aorta is inelastic, but often of normal diameter. 

Syphilis and atheroma, disseminated: This may be found in association with any 
of the preceding classifications (figure C°). 

These are the types of syphilitic aortitis often seen at the autopsy table, and various 
complicated combinations are frequently in evidence. 


Involvement of the myocardium occurs in syphilis, but is infrequent. 
Paullin * has recently described the various myocardial types of lesions. 
UNCOMPLICATED SYPHILITIC AORTITIS 


My interest in the study of syphilitic aortitis was greatly stimulated by 
Scott’s most excellent presentation.® He stated: 
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The diagnosis of uncomplicated syphilitic aortitis is frequently difficult and in 
many instances impossible. We are constantly seeing at post mortem typical ex- 
amples of syphilitic aortitis that were clinically silent. Many patients do not con- 
sult a physician until the disease has produced structural defects in the aorta or at 
the aortic valves. 

In necropsies on a large number of young negro soldiers in France 
during the War, a small patch of syphilitic aortitis was a common finding. 
It had apparently produced no symptoms. Judging from the ages of these 
men and of the group coming under observation with symptoms referable 
to aortitis, there must be a long period of latency, 10 to 20 years of silent 
progress, during which death often occurs from other causes. 

One seldom sees simple aortitis in the wards of a large charity hospital, 
or at least it is seldom diagnosed. The writer has examined many syphil- 
itics in the early years of their disease and could find no evidence upon which 
to base a diagnosis of simple luetic aortitis. Symptoms other than those 
from aneurysm or myocardial failure were rarely noted. Scott * further 
observed : 

The mere presence of a patch of syphilitic inflammation in the aorta is not the 
only factor concerned in the production of symptoms. The nervous organization of 
the individual and the receptivity of the nervous system to afferent visceral impulses 
play an outstanding role. If we are then to diagnose syphilitic aortitis before it has 
produced gross anatomical changes in the aorta or in the aortic valves, the diagnosis 
must be largely one of inference, strikingly so in patients who have no symptoms. It 
is well to remember then that latent syphilis more frequently involves the aorta than 
any other viscus, that syphilis may be present in the aorta for more than forty years 
and the patient present no signs or symptoms of disease. 

This was strikingly illustrated by a recent autopsy. Death had occurred at 
the age of 70, due to prostatic obstruction; yet final examination revealed 
a simple diffuse aortitis involving nearly the whole aortic tube. This 
process must have been symptomless and latent for more than four decades. 

Studies from a large number of clinics give varying figures as to the 
frequency of syphilitic aortitis. It would appear that it occurs in from 4 
to 7 per cent of general hospital autopsies, that it is the undoubted etiological 
factor in 20 to 25 per cent of organic heart disease, and is found in from 
60 to 80 per cent of syphilitics. Stokes* believes that the incidence of 
cardiovascular syphilis, insofar as available figures indicate, is showing a 
downward trend. This trend will continue when every physician, every 
board of health, and every branch of organized medicine fully realize that 
the serious late complications of syphilis are the result of inadequately 
managed early syphilis. 

Certain signs and symptoms have always received considerable atten- 
tion from various authors. Moore, Danglade, and Reisinger® have re- 
cently tabulated the following criteria for the diagnosis of uncomplicated 
syphilitic aortitis: (1) teleroentgenographic and fluoroscopic evidence of 
aortic dilatation; (2) a tympanitic, bell-like, tambour accentuation of the 
aortic second sound; (3) a history of circulatory embarrassment; (4) in- 
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creased retromanubrial dullness; (5) progressive cardiac failure; (6) sub- 
sternal pain; (7) paroxysmal dyspnea. These diagnostic criteria have been 
adopted by the Codperative Clinical Group *® engaged in the study of the 
treatment of syphilis. That syphilis of the aorta can produce the above 
physical signs is readily admitted. The characteristic symptoms, so-called, 
of uncomplicated syphilitic aortitis, however, are by no means indisputable. 
It has been the experience of the author that such characteristic symptoms 
seldom occur in pure uncomplicated aortitis, and when they do occur one 
invariably finds evidence of aortic insufficiency, aneurysm, hypertensive 
disease, or myocarditis. Wilson,® from a recent analysis, has reached the 
conclusion that uncomplicated syphilitic aortitis is an asymptomatic condi- 
tion, for in every instance where cardiac or respiratory symptoms occurred 
they were shown to be due to some factor other than the simple aortic dis- 
ease, usually an extension or complication of the syphilitic process, or some 
unrelated condition. 

Very favorable results of the early diagnosis of uncomplicated syphilitic 
aortitis have been reported by various students of the problem; namely, 
Maynard and his associates,’ Steel,” Sproull,® and others. They have found 
the roentgen method of examination of the aorta of great value in the early 
detection of disease and determination of its extent. We have recognized 
that there are serious stumbling blocks in diagnosing syphilitic involvement 
of the aorta in early cases of syphilis: first, because the aorta is anatomically 
deep-seated; and, second, because we must exclude changes that come 
from other conditions, e.g., the tortuous, kinked, often dilated and elongated 
arteriosclerotic aorta found in the middle-age group; the changes that come 
from hypertension, from decreased spatial relations of the thoracic cage, 
and from the early aging process in the laboring classes. We have con- 
cluded that a positive diagnosis may be established when a saccular an- 
eurysm is present, when aortic regurgitation appears for the first time in 
an individual of the middle-age group with a positive serology, or when 
a diffusely dilated aorta is found without aortic regurgitation and in the 
absence of hypertension or a history of such. The fact that the syphilitic 
aorta is often of normal diameter and normal thickness adds to the diag- 
nostic difficulty. Our studies lead us to the conclusion that the early diag- 
nosis of uncomplicated aortic syphilis is practically impossible except by 
inference. 

It is apparent, then, that atheroma and dilatation of the aorta with or 
without hypertension often offer serious differential diagnostic difficulties, 
and that in the absence of a definite history, positive blood reaction, or 
other aids, the diagnosis of uncomplicated syphilitic aortitis will seldom be 
safely established before the advent of complicating pathology. In the last 
analysis, the attempt to diagnose uncomplicated syphilitic aortitis before it 
has produced structural or anatomical defects is not the most important 
factor. The one factor which needs constant emphasis and cannot be too 
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often repeated is that every adult syphilitic patient must be considered as 
a probable victim of syphilitic aortitis, and the therapeutic approach, with 
a long follow-up period, must be carried out with that possibility always in 
mind. 


THE AVERAGE LiFE History oF CASES OF SyPHILITIC AorTIC INSUF- 
FICIENCY AS OBSERVED IN THE WARDS OF A LARGE CHARITY HOSPITAL 


In an attempt to reconstruct the average picture of what occurs in un- 
complicated syphilitic aortic insufficiency when it is the only cause of death, 
certain factors have been assembled in a group of 41 cases observed at 
autopsy, but not studied clinically. This is of some interest since, at the 
autopsy table, we often see syphilis of the aorta complicated by pathologic 
changes in many other organs, and it is not always clear what part syphilis 
has played in the termination of the case. In this group the average age 
was 42.1 years, the youngest case was 25 years of age and the oldest 65 
years. There were six cases under 30 years of age, 15 in the fourth decade, 
and 14 in the fifth decade. The remaining six were between 51 and 65 
years of age. Thirty belonged to the colored race, and eleven were white. 
Twenty-seven were males and 14 females. The average duration of symp- 
toms before hospital aid was sought was 6.2 months, the shortest duration 
three weeks, and the longest two years. The average period in the hos- 
pital before death occurred was four weeks, giving an actual duration of 
the illness in this group of 41 cases of seven months. ‘This is the course 
often observed in patients on our charity wards, but would not be true of 
a larger, more intelligent group upon whom treatment had been wisely in- 
stituted at an earlier period. Certainly, treatment as outlined by the Co- 
operative Clinic Group,’® when instituted even in the stage of well-developed 
aortic incompetency, is often capable of prolonging life for from two to 
four years. However, this short survival period in our cases emphasizes 
the malignancy of this process after symptoms have developed. 

In 26 cases of this group the chief presenting symptom was dyspnea on 
exertion, later followed by cough and ankle edema. In eight cases the pre- 
senting symptom was paroxysmal pain, present in three at rest, and in 
one radiating to the left arm. In the other five pain developed only upon 
exertion. The pain was always described as beneath the upper sternum and 
appeared not to differ from the types of pain occurring with disease of the 
coronary arteries. The pathology of these eight cases is of some interest. 
All revealed valvular deformity, but in three the left coronary ostium was 
entirely closed, in four the right coronary ostium was tightly sealed, and 
in the remaining case both coronary ostia were reduced to barely visible 
openings. Anoxemia of the heart muscle must have been a marked factor 
in the production of pain. The total duration of symptoms in these eight 
cases was no longer than for the group which showed no coronary involve- 
ment. The shortest duration in any case was six weeks, in which the 
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coronary ostia were free, but the aorta revealed a diffuse aortitis with valve 
distortions. The entire group was diagnosed while under observation as 
aortic incompetency and myocardial failure of the congestive type. The 
Wassermann reaction, taken in 35 of the cases, was reported positive in 34 
(83 per cent) and negative in one. All cases were reported to have a col- 
lapsing type of pulse, and the average pulse pressure was 89 mm. The 
highest systolic pressure reported was 180 mm. The average diastolic 
pressure was 55 mm. A syphilitic involvement of the aortic valve area was 
found in all and varied from widening of the commissures, with intimal pro- 
liferation at the commissural junction, to thickening and fibrosis of the valve 
leaflets with shortening and retraction. 

In 22 cases diffuse aortitis involving the ascending and transverse arch 
was present. In the remaining 19 cases the process was confined to the 
aortic valve area and the first two inches of the aorta. No case was ob- 
served in which the syphilitic process was confined to the valve area alone. 
This bears out the well-known fact that syphilis practically always starts 
as a simple aortitis in the suprasinus portion of the aorta and involves the 
commissures and aortic leaflets by extension through the vasa vasorum. 
The average measurement of the aortic ring was 7.3 cm., the largest 7.8 
cm. This is of importance, since many believe that dilatation of the aortic 
ring is a factor in syphilitic aortic insufficiency, which has not been my ex- 
perience. The condition where dilatation of the ring plays a part in the 
insufficiency is by involvement of the aorta just above the ring in an an- 
eurysmal dilatation, which at times may be sufficient to distort the fibrous 
ring without its actual involvement in the process. These are sinus of 
Valsalva aneurysms *' and may produce aneurysm and cardiac hypertrophy 
without syphilis of the aortic valve. These sinus aneurysms often pro- 
duce very complicated lesions about the root of the aorta, both clinically and 
pathologically. One case which had been diagnosed as aortic insufficiency 
with aneurysm of the ascending aorta proved, at autopsy, to be due to a 
transverse tear through a syphilitic process just above the valve area pro- 
ducing a dissecting type of aneurysm, the aortic valve area, however, being 
uninvolved. Ruptures of the aortic wall are distinctly uncommon in syphilis, 
the great majority occurring in hypertensive disease. The average weight 
of the hearts in this series proved to be 585 grams, the average weight in 
males being 640 grams and in females 530 grams. 


SYPHILIS OF THE AoRTIC VALVE AREA 


The material for this discussion includes 70 cases of active syphilitic 
aortic insufficiency admitted to our medical service. Every effort was made 
to exclude doubtful cases, the criteria for diagnosis being: (1) aortic regurgi- 
tation in patients with a positive blood Wassermann reaction; (2) persistent 
systolic murmur over the aortic area in the presence of a positive blood 
Wassermann reaction; (3) symptomatic evidence of heart failure, precor- 








968 CHARLES F. NICHOLS 





dial pain or paroxysmal dyspnea in patients having a positive blood Wasser- 
mann reaction. In a few cases the diagnosis was made in the absence of 
a positive serology when the history and the clinical findings seemed suf- 
ficient evidence of the disease. The second criterion adopted, namely, per- 
sistent systolic murmur over the aortic area in the presence of a positive 
serology, was found to be of little or no value. Whereas a loud systolic aortic 
murmur is often heard in dilated syphilitic aortas, it is also heard when the 
aorta is dilated from other causes or when it is displaced, kinked, or the 
seat of rheumatic or sclerotic changes. Of the 70 cases, 60 are males and 
10 females, an incidence of six to one, giving the males slightly over 85 
per cent of the total, while the average from many observers would appear 
to be about 75 per cent. Fifty-three of the patients here reported are of 
the colored race and 17 of the white; but this incidence of white to colored 
is not entirely typical, since the cases are taken from the wards of the 
largest charity hospital in the city, where a large negro population is served. 
The racial percentage will naturally vary with the material studied, and in 
many series the percentage of negroes has been found as low as 23 per cent. 
In Scott’s series* the proportion between white and colored was 34 to 41. 
Paullin ** stated that 40 per cent of the negroes with syphilis show cardio- 
vascular involvement. ‘The percentage in the white race may be as high. 
It is evident that figures from different localities will vary with the propor- 
tion of negroes in the population. 

Age Incidence: The following table gives the relation of cardiovascular 
syphilis to age: 
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The greatest number of cases, 75 per cent, falls in the fifth and sixth 
decades, the largest single group being 42.8 per cent in the fifth decade. 
The average age is 46.04 years. Thus the great majority of cases occur 
in midlife, falling between two other great etiological factors in heart dis- 
ease, rheumatic affections and atheromatous changes. ‘The youngest case 
in this series is 28 years; the oldest, 64 years. 













THe LATENT PERIOD BETWEEN SYPHILITIC INFECTION AND 
ONSET OF SYMPTOMS 


There is a long latent period, which may vary from five to 40 years, 
between the initial infection and the onset of symptoms. This informa- 
tion was available in 34 of the cases in this series. The shortest lapse of 
time between the initial lesion and the development of symptoms was five 
years; in two cases it was six years; and in one case, seven years. The 
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longest latent period between the infection and the onset of symptoms was 
34 years; the’ average interval was 22 years. In Scott’s series* the aver- 
age latent period was 20 years; the longest, 44 years. Longcope ** reported 
19 cases between the ages of 20 and 30 years, and gave the average latent 
period in his 63 cases as 16 years. Syphilitic infection of the aorta may 
be found at autopsy during the secondary stage. 

Presenting Symptoms: By this we imply the patient’s most troublesome 
complaint, or the subjective feelings which caused him to seek medical at- 
tention. In the past, many authors have placed undue significance on two 
presenting symptoms, namely, paroxysmal dyspnea and substernal pain or 
oppression, and we have attempted to determine the incidence of these as 
presenting symptoms. In only six cases was paroxysmal dyspnea a factor 
in the onset. In 12 cases pain was a part of the initial complaint, but was 
not emphasized in the history, as it was always accompanied by other symp- 
toms to which the patient gave more significance. The most frequent early 
symptom was dyspnea on exertion, and this was present in 50 patients (71 
per cent). There were other minor complaints, such as a feeling of flut- 
tering in the chest, nervousness and cough. It will be seen then that by 
far the greater number had as the presenting symptom dyspnea on exertion, 
often accompanied by a mild degree of pain. There were no cases in this 
group which could be classified as having pain of the angina pectoris type. 
The question of the incidence of paroxysmal dyspnea is hard to determine, 
since it is our belief that it varies with the social status of the individual. 
Longcope ** found it in 14 per cent of his patients. It is nearly always asso- 
ciated with marked cardiac enlargement. In 12 patients pain was a mod- 
erate factor in the initial symptoms, was usually substernal, and did not 
radiate. In 20 other patients, tightness or oppression under the sternum was 
emphasized, which in a more sensitive group would, no doubt, be classed 
as pain. Longcope’** states that 46 per cent of the cases in his series gave 
a definite history of pain. Although pain may be one of the most charac- 
teristic symptoms of syphilitic aortitis, its importance in diagnosis should 
not receive over-emphasis, since it may be absent in more than half of the 
cases. The average duration of symptoms before the patient was forced 
to seek hospital attention was, in this group, 10 months, the longest duration 
being five years and the shortest, two weeks. In 40 per cent, edema of the 
ankles was present upon first admission to the hospital. 

Cardiac Enlargement: The cardiac enlargement in aortic valvular dis- 
ease will naturally vary with the extent and the duration of the condition. 
With involvement of only one cusp the leakage is moderate, whereas in 
others it seems to be extreme. Physiologists have determined that from 8 
to 58 per cent of the blood ejected at each systole may regurgitate into the 
ventricle in insufficiency of the aortic valve. Such a reflux naturally leads 
to hypertrophy. Add to this the dilatation which accompanies myocardial 
breakdown, and the enlargement on physical examination may be extreme. 
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Practically all the cases of this series were studied at some time with the 
fluoroscope, and many teleroentgenograms were made. Definite cardiac 
enlargement was present in 93 per cent of the group. In those cases in 
which dilatation had not occurred the silhouette was the one often asso- 
ciated with aortic reflux, i.e., elongation downward and outward of the 
left ventricular curve. When dilatation is added this silhouette disappears, 
and we find diffuse enlargement to both right and left, with hazy borders, 
and the apex often reaching to the left costal border. 

Murmurs and Thrills: The characteristic murmur of aortic insufficiency 
is usually of the typical to-and-fro quality often heard all over the pre- 
cordium, but at times localized in the third or fourth intercostal space near 
the sternum on the left side, and we have observed many cases where it is 
best heard near or at the apex. When only the posterior cusp of the aortic 
valve is involved it may be best heard on the right side and may be trans- 
mitted downward toward the liver. In this series, the typical to-and-fro 
murmur was identified at some time during the observation in 61 cases (87 
per cent). In the remaining nine cases a diastolic murmur was heard in 
each case at some time during the study. Occasionally one heard a rumbling 
presystolic murmur at the apex; and this represents a Flint murmur, since 
the results of many autopsies have shown that syphilis does not attack the 
mitral valve. A Flint rumble was thought to be present in only a few cases 
and then was a transient finding. A true Flint murmur is a “ blubbering 
presystolic murmur,” identical with that heard in mitral stenosis. It is 
never a “rumbling diastolic murmur ” or a “long diastolic murmur,’’ but 
constantly maintains its presystolic quality and ends with a sharp first sound. 
This murmur has been described as being present in 50 per cent of cases of 
uncomplicated aortic insufficiency, but is often transient and will be found in 
direct proportion to the diligence with which it is sought. The diastolic 
murmur of aortic insufficiency is often heard best at the apex or beyond, and 
its characteristic qualities may then be altered, but careful timing will often 
prove it to be a propagated aortic murmur. These factors might account 
for the large number of Flint murmurs heard, but in our experience a Flint 
murmur has proved to be difficult to identify and of doubtful value in differ- 
ential diagnosis. A systolic thrill was felt over the base of the heart, most 
often in the right second intercostal space, in 18 cases (25.7 per cent). 

In five cases a peculiar musical diastolic murmur was heard, which seems 
worthy of comment. Musical murmurs are usually heard over the base of 
the heart in the aortic area. They are most often diastolic, rarely systolic, 
in time. The usual explanation given for such musical diastolic murmurs is 
a rupture of a valve segment, perforation of a valve segment, or a cord-like 
strand of tissue across the valve orifice. These five cases showed all the 
signs of aortic incompetence, in addition to this unusually loud high-pitched 
musical diastolic murmur. Its very loudness suggested something moving 
freely back and forth in the blood stream. The murmur was variable in 
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intensity and exaggerated by exercise. It was loudest over the aorta, but 
widely transmitted over the chest and, in three cases, was heard distinctly in 
the back. It was distinctly decrescendo in type and usually filled the entire 
diastole. In each case the patient was conscious of this “ whizzing” or 
“ singing ” noise in his chest, and in three of the cases it was sufficiently 
loud to be audible to the unaided ear of the examiner at a distance of from 
one to three feet from the chest wall. It was in all cases accompanied by a 
thrill, diastolic in time, most marked over the upper sternum and transmitted 
widely to the whole chest wall, but not to the soft structures of the neck. 
That this murmur developed its intensity rather suddenly is attested by the 
fact that in three cases it occurred after a hard day’s work and, in at least two 
and probably three cases, marked the beginning of myocardial failure. 

Three of these cases came to autopsy. The findings in two were eversion 
or fracture of the upper part of the right anterior aortic leaflet. The widen- 
ing of the commissures and the fibrotic process which may follow in the 
aortic leaflet tend to narrow the leaflet longitudinally ; the upper half becomes 
very thick and thus is in a position to evert itself upon the more delicate. valve 
portion beneath it, which has not shared so profusely in the process. This 
is the typical hinged-valve deformity. 

The audibility of this sound to the patient has been explained because 
the anterior aortic leaflet lies nearest the sternum, and thus bone conduction 
is brought into play. This, however, cannot be the only explanation, as, in 
one of these autopsy cases in which the patient had been conscious of the 


murmur, the posterior cusp of the aortic valve was shortened and drawn 
tightly against the intima of the aorta, so that it could function as a cord-like 
strand of tissue across the valve orifice and vibrate in the regurgitant dia- 


stolic current of blood. 

Pulse and Blood Pressure: The Corrigan or water-hammer pulse is al- 
ways emphasized in the diagnosis of aortic insufficiency. It was definitely 
present in 56 cases of this group (80 per cent). The highest pressure noted 
was 205 systolic and 50 diastolic, this case presenting both a Corrigan pulse 
and a double aortic murmur. The lowest blood pressure recorded was 90 
systolic and 40 diastolic, and here also a Corrigan pulse and a to-and-fro 
aortic murmur were present. The average pulse pressure in this series was 
84 mm. of mercury, which bears out the clinical fact that a collapsing pulse 
is frequently associated with a high pulse pressure. In a study of the blood 
pressure range in this group of aortic insufficiency it becomes evident that a 
diagnosis of hypertension in the presence of aortic reflux should not be made 
unless the systolic pressure is above 200 mm. of mercury. 

Aortic Second Sound: The peculiar hollow, amphoric aortic second sound 
has been described as characteristic of syphilis. Its peculiarity has been ex- 
plained from the fact that it is made in a dilated aorta, the walls of which 
have undergone little or no calcification. It is thus considered unlike that 
heard in atheroma and hypertension. This “ bruit de tabourka” was 
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thought to be present in possibly 35 cases of the group (50 per cent). This 
same type of ringing, metallic aortic second sound is heard so often in other 
conditions, such as hypertension and arteriosclerosis, that in our judgment 
its presence is of little or no diagnostic value. The aortic second sound was 
entirely absent in only 15 cases (20 per cent). It is interesting to note that 
the aortic second sound may remain intact for a long time in syphilitic aortic 
insufficiency, in contradistinction to rheumatic aortic disease, where in ad- 
vanced cases the second sound is often absent. 

The Roentgenogram and Fluoroscope in Syphilitic Aortitis: Kurtz and 
Eyster ** have made excellent studies of the configuration of the normal as 
well as of the syphilitic aorta. Since their deductions are largely in keeping 
with my own observations, they might be briefly summarized as follows: 
The configuration of the aorta is influenced by many factors. Among these, 
importance should be given to the increased and decreased spatial relations 
of the thoracic cage. When the diaphragm is high (as in sthenic types, 
abdominal tumors, ascites, and even expiration), the aorta spreads out, in- 
creases in height and becomes more prominent to both the right and left. 
With a low diaphragm, the vascular shadow is narrower. ‘The ascending 
aorta can usually be seen in all views before the age of 50. It is behind and 
directly to the left of the sternum at the level of the first to the third ribs. 
Elongation of the aorta begins early in life, especially in the laboring classes, 
even in the absence of hypertension. When elongation takes place, the 
aorta increases in density, appears to sag somewhat, and the pulsations are 
more prominent to the right of the sternum. In the forties and especially 
after 50 years of age, the increased density of the aorta makes the thoracic 
portion clearly visible, while its tortuosity may become extreme. When 
these changes are observed in a person in the thirties or early forties, it 
would be natural to assume some degenerative process. Hypertension, age, 
atherosclerosis, rheumatic aortic insufficiency and stenosis of the isthmus all 
cause changes in the aorta which may be confused with and so must be dif- 
ferentiated from syphilis. Several excellent studies of aortic changes in- 
duced by syphilis from both roentgenographic and fluoroscopic aspects have 
been made by various students of the subject, namely, A. O. Hampton, et 
al.,° and P. V. Ledbetter, et al. Since no recent, new or valuable signs 
have been reported, the following deductions may be of considerable aid 
when conservatively applied. The changes which may be suggestive of 
syphilis are dense shadows with hazy borders; the presence of a high, promi- 
nent, dense aortic knob, which is also hazy; irregular and diffuse dilatation 
with no clearly-defined borders ; increased pulsations, associated with the sil- 
houette of aortic insufficiency; angulation at the junction of the ascending 
and transverse portions of the aorta, best seen on the lateral view with the 
fluoroscope. These changes are not characteristic of syphilis, and the 
fluoroscope alone should not be used for diagnosis. Lack of appreciation 
of this fact leads to constant mistakes. If the fluoroscopic findings are sug- 
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gestive and can be correlated with a corroborative history, serological and 
physical findings, then and only then should the diagnosis be made. A gen- 
eralized dilatation under the age of 45 will then be very significant. Arterio- 
sclerosis of the aorta usually shows a prominent and sharply-defined aortic 
knob, in which calcified areas may be seen, whereas syphilis in contrast gives 
a blunting and dilatation at the root and ascending portions, with a hazy 
outline. Arteriosclerosis is best seen after 60, whereas syphilis is found 
much earlier. In hypertension the aorta often shows a marked degree of 
dilatation, but does not give the flat, flabby aorta of syphilis. The heart in 
hypertension is elongated and widened in about equal proportions; whereas 
in syphilis, before dilatation has become a factor, one sees marked lengthen- 
ing, especially in the presence of aortic insufficiency. After heart failure 
occurs, the fluoroscopic differentiation between hypertension and aortic in- 
competency has in my experience been impossible. In rheumatic aortic in- 
sufficiency one sees a dilated ascending aorta, somewhat elongated, with in- 
creased pulsations, but the pulsations are usually more prominent than in 
syphilis and the dilatation more sharply localized to the right of the sternum. 
The rheumatic aorta is purely a mechanical phenomenon and, because of 
the absence of disease in its wall, is sharply outlined. Syphilis never produces 
narrowing in any portion of the aorta. Although it may appear easy to 
classify differential fluoroscopic findings in aortic syphilis, the results of 
many autopsies have proved to us that to all rules there must be many 
exceptions. 

The Wassermann Reaction: The complement fixation test was positive in 
60, or 85 per cent, of this series; negative in six; not noted in four. Two 
of the negative cases came to autopsy and were found to be syphilitic. This 
reaction, then, plays a dominant role in diagnosis and treatment, since the 
percentage of positive results has been established at a high level. In the 
statistics of other authors the average positive reactions in large series of 
cases have been 80 per cent. Naturally, syphilis of the heart and aorta may 
be present long after immune bodies have disappeared from the blood. If 
the clinical picture warrants the diagnosis, it can be safely made in the ab- 
sence of a positive serological test, since the latter may be negative in as high 
as 20 per cent. ; 

The Electrocardiogram: All cases in this series had one or more electro- 
cardiograms. The most constant finding was a left axis deviation, which 
occurred in 50 cases (70 per cent). In addition, right bundle branch block 
was noted once, auricular tachycardia once, bigeminal rhythm once, and 
auricular fibrillation twice. The rarity of auricular fibrillation, even in cases 
with advanced myocardial failure, is especially worthy of note. Low volt- 
age, notching, and slight widening of the complexes were not uncommon, 
but they are variations seen in any group of cardiac patients and were as 
valuable here as elsewhere in influencing prognosis. 

Differential Diagnosis: Insufficiency of the aortic valve in the great 
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majority of cases is caused by syphilis, rheumatism, or atherosclerosis. 


Considerable difficulty is often encountered in determining etiologically the 
type of insufficiency present. The most reliable statistics would indicate 


that syphilis is the cause in 75 per cent of the cases and that aortic reflux 
develops at some time in the course of 70 per cent of the cases of aortitis. 
Rheumatic heart disease probably offers the greatest difficulty in differential 
diagnosis, but the rheumatic heart practically always comes to the observa- 
tion of the clinician before the age of 30. Rheumatic heart disease is a 
disease of young people, and the great majority are dead at 40. A history 
of rheumatism is often obtained, and only a few cases of rheumatic heart 
disease make their first appearance in the third or fourth decade. Syphilis 
of the aorta, on the contrary, usually first manifests itself as a disease of 
mid-life, a few cases beginning in the third decade, but by far the great 
majority coming between the age periods of 35 to 55. It is, therefore, 
usually too late to be the first manifestation of rheumatism and too early 
to be a purely atheromatous process. Given a definite history of rheuma- 
tism, with no evidence of syphilis, combined with a mitral lesion, and the 
problem offers no special difficulties. In cases with no history or evidence 
of syphilis or rheumatic fever, as well as those with a history of both 
syphilis and rheumatic fever, we should remember that the aortic insuf- 
ficiency of syphilis exceeds all other types combined and may be due to 
syphilis when all other indications of the disease are lacking. ‘The patient 
with syphilis of his aortic valves has a poor prognosis and lives but a short 
time after coming under observation, whereas the rheumatic aortic insuf- 
ficiency often has a good prognosis and lives a longer time. Rheumatism 
and syphilis almost never affect the same heart, and certainly a combination 
of hypertensive disease with either of these infections is not common. The 
importance of this fact is that, if we have satisfactorily identified syphilitic 
aortic valve disease, we can be practically certain that the other is absent 
and the other valves sound. Likewise, if we can satisfactorily establish the 
diagnosis of rheumatic mitral disease, we can be practically certain that 
what we hear at the aortic valve area is rheumatic disease also. In syphilis 
of the aortic valve area, the visible signs of suprasternal pulsations, dancing 
carotids and brachials, are usually present, but may not be so prominent as 
in rheumatic disease, since in syphilitic aortitis there may be interposed 
between the insufficient aortic valves and peripheral vessels a_ relatively 
long stretch of inelastic and diseased aorta. ‘lo these statements there are 
many exceptions, because numerous individuals with uncomplicated rheu- 
matic aortic insufficiency live out the normal span of life. It is often a 
peculiarly benign lesion, and in some sections of the country rheumatic 
aortic insufficiency is commoner than the syphilitic form. Uncomplicated 
rheumatic aortic insufficiency often produces no symptoms for years, and 
thus these cases do not reach our hospital wards or even the outpatient 
department. Statistics gathered from hospital admissions may have in 
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the past erroneously influenced our beliefs that syphilitic aortic insufficiency 
exceeds all other forms. It is probable that in the North and in the New 
England States the rheumatic type predominates. 

Clinical Course: There are many factors in syphilis of the aorta which 
await elucidation. Among these may be mentioned the long latent period, 
the rapid progress when insufficiency becomes established, and the almost 
total lack of cardiac reserve shown by many of these cases. Ultimate myo- 
cardial failure awaits practically all cases of syphilitic aortic insufficiency, 
and the heart is totally unable to compensate for this lesion. Some patients 
are able to do light work for a few years, and the writer has under obser- 
vation one case where disease has undoubtedly existed for seven years, but 
this is the rare exception and not the rule. An abrupt onset of symptoms 
with progressive cardiac failure is the typical picture, which is doubly dis- 
couraging since the condition is only slightly amenable to treatment at this 
stage and the progress is rapidly downward. Many such patients have been 
admitted repeatedly to our wards over a period of one or two years, and 
we have marveled at the almost insignificant reserve displayed by these 
hearts. The speed with which this type of heart failure progresses is 
singularly striking and is totally different from the types of failure observed 
in our wards in the hypertensive, rheumatic and coronary artery groups. 
Many patients coming under our observation do not recover from even their 
first attack of decompensation. Gross** recently stated that congestive 
heart failure is the failure of the heart which fails to undergo further hy- 
pertrophy, and that the cause may lie in some disturbance other than an 
anatomical one, although cardiac hypertrophy is the cardinal associated 
finding. He also discusses metabolic disturbances, which appear to be the 
ultimate cause of failure. These factors, as well as others, play a part in 
the failure of the hypertrophic heart of syphilitic aortic incompetency. 

The flow of blood into the walls of the heart differs from that of any 
other organ, in that it must take place largely in diastole. \When the heart 
is contracted its muscular walls are firm and hard, which naturally empties 
the veins but prevents filling of the coronary system. When the heart re- 
laxes in diastole, blood from the aorta immediately above the semilunar 
valves can pass easily into the coronary arteries and forward into the rich 
capillary bed of the organ. The blood in the aorta during diastole is forced 
forward to the branches of the arterial tree by the elastic recoil of the 
thoracic aorta. This movement towards the periphery is made possible 
by closure of the aortic valves. There are three vital structures, there- 
fore, concerned in the supply of blood to the heart: the aortic semilunar 
valves, the elastic aorta, and the coronary arteries; so that if the heart 
is to receive its normal blood supply, the aorta must be elastic, the semi- 
lunar valves intact, the coronary mouths open and their lumina disten- 
sible. It is obvious that the pathological process in syphilis of the root 
of the aorta disturbs this mechanism. It converts the aorta into a fibrous 
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and inelastic tube, it destroys the integrity of the semilunar valves, and often 
narrows the coronary mouths. It is small wonder then, that once the 
syphilitic process has reached a certain stage and this mechanism has been 
destroyed, the heart muscle rapidly disintegrates. 









SUMMARY 





A detailed study of 70 cases of syphilitic aortic insufficiency forms the 
basis of this report. In addition, the pathology of syphilitic aortitis, the 
diagnosis of uncomplicated syphilitic aortitis and an analysis of 41 cases 
of syphilitic aortic incompetency which came to autopsy have been presented. 
Of the 70 cases in the series the ratio of males to females was six to one. 
Fifty-three of the patients were colored; 17 were white. The average age 
was 46.04, with extremes between 28 and 64. The average interval between 
primary infection and the onset of symptoms was 22 years. The most 
common presenting symptom was dyspnea on exertion, which occurred in 
71 per cent. The rarity of paroxysmal dyspnea and pain was noted. An 
increase in the size of the heart was noted in 93 per cent. The average 
duration of symptoms before medical attention was sought was 10 months, 
the shortest two weeks, and the longest five years. Edema of the ankles 
was present in 40 per cent upon first admission to the hospital. The typical 
to-and-fro murmur of aortic insufficiency was present in 87 per cent. The 
presence of a loud musical diastolic murmur and thrill in five patients was 
discussed and its pathology explained. The average pulse pressure was 84 
mm. of mercury. The Wassermann reaction was positive in 85 per cent 
of the patients. In addition, the appearance on fluoroscopic examination 
was discussed, and the absence of any noteworthy features in the electro- 
cardiogram stressed. The differential diagnosis between syphilis, rheu- 
matism, hypertension, and atheroma of the aortic valve was considered. 
The salient points in the clinical course of the disease were discussed, and 
a possible explanation suggested for the rapid myocardial breakdown. 
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CHRONIC DISSECTING ANEURYSM OF THE AORTA, 
SIMULATING SYPHILITIC CARDIOVASCULAR 
DISEASE; NOTES ON THE ASSOCIATED 
AORTIC MURMURS * 


By Benyamin A. Gou.ey, M.D., and Epwarp ANnperson, M.D., 
Philadelphia, Pennsylvania 


In the last 10 years, 31 cases of dissecting aneurysm of the aorta have 
been observed at necropsy at the Philadelphia General Hospital, an incidence 
of 1:480 in necropsies of patients over the age of 20 years.+ Sixteen of 
these cases had presented the characteristic feature of dissection of the aorta, 
namely, the abrupt onset of severe and often excruciating pain which was 
usually thoracic, but also frequently abdominal, occurring in hypertensive 
patients and followed in most instances by sudden death. The duration of 
life from the onset of pain was short, generally a matter of hours or of a few 
days. It was prolonged in some cases for six or seven weeks, but even in 
these instances, despite the complete cessation of pain, death was characteris- 
tically sudden. 

The remaining cases were atypical. Hypertension or a previous history 
of it was present in every case, but pain was variable in extent and intensity. 
In some cases there was no pain; instead, syncope was the first and outstand- 
ing symptom. Such atypical cases are reported with increasing frequency, 
especially those which simulate chronic coronary disease and cerebral 
“accidents.” *» * 

This report is concerned with six patients whose clinical course differed 
greatly from that commonly observed. They ranged in age as follows: 32, 
44, 47, 50, 68, 69 years. There were four males, two females; all were 
negroes. Pain was absent in the history of four of these patients. It was 
inconspicuous in a fifth patient who was under close medical observation for 
almost four years (case 1,G. M.). This patient had at first some abdominal 
distress, but it was never severe, nor was it sufficiently localized to be of any 
diagnostic value. It disappeared long before death. Finally in the sixth 
case, precordial pain was complained of intermittently three weeks before 
death. The underlying pathologic changes were almost certainly present for 
at least many months before the onset of pain which apparently accompanied 
a terminal phase of the patient’s illness. 

* Received for publication June 1, 1940. 

From the Departments of Pathology and Cardiology of the Philadelphia General Hospital 
and the Laboratory of Pathology of the Medical School of the University of Pennsylvania. 

+ This age selection was followed inasmuch as dissecting aortic aneurysm is rare in 
childhood and adolescence. Those cases of arteriosclerotic aneurysm, usually abdominal, 
which were complicated by small dissections of the adjacent vessel wall were excluded. Such 
minute dissections are usually the result of “medionecrosis aortae cystica,” vet probably 


would not have occurred in the absence of the major arteriosclerotic factor. We included 
the occasional case where secondary dissection was prominent, i.e., 4 cm. or more. 


978 








CHRONIC DISSECTING ANEURYSM GF THE AORTA 979 


All of these patients had cardiac decompensation, the duration of which 
varied from two months to four years. They all complained of shortness 
of breath and most of them had ankle edema and palpitation. Hemoptysis 
occurred possibly more often than is seen in even chronic decompensation. 
It was present in five of these patients, varying from ordinary blood spitting 
to frank hemorrhage, and in four instances it was noted in the early phase 
of the illness. In one instance (case 5, A. S.) hemoptysis preceded the 
appearance of decompensation. Despite hospital treatment, cardiac failure 
was progressive in each case and was eventually the cause of death. In case 
5, it was complicated by paraplegia originating from the same pathologic 
change. 

Examination revealed hypertension and enlargement of the heart, espe- 
cially of the left ventricle. Murmurs were heard in both the mitral and 
aortic areas. The mitral murmurs present in four cases were soft, blowing 
and systolic; they were overshadowed by the aortic murmurs which were 
heard in every case. The latter were in the beginning usually ‘ double 
murmurs,” consisting of a short systolic murmur followed by a blowing 
diastolic murmur which was heard in both the second right intercostal space 
and down along the left sternal border. Eventually the systolic aortic mur- 
mur disappeared and the diastolic murmur became progressively more pro- 
nounced. In two instances, a diastolic aortic murmur was the only murmur 
heard throughout the period of observation. These murmurs led to the 
diagnosis of aortic regurgitation. A Corrigan pulse and a widened pulse 
pressure were present in every case. Inconstant findings were Austin Flint 
murmurs, apical gallop rhythm, Durozier’s murmur, and capillary pulse. 

The area of supracardiac dullness was widened and roentgen-ray evidence 
of a dilated aortic arch was recorded in every case. Aphonia occurred once, 
but a tracheal tug was not felt in any patient. Marked enlargement of the 
liver was noted in each case, hydrothorax twice. The Wassermann and 
Kahn tests were repeatedly negative in five of the six patients, and the spinal 
Wassermann tests in the blood negative cases were likewise all negative. A 
history, however, of a penile lesion, presumably syphilitic, occurring in youth, 
was obtained in two patients, one of whom had the positive Wassermann test. 
A diagnosis of chronic luetic cardiovascular disease with aortitis and aortic 
valvular regurgitation was made in every case. 


PATHOLOGICAL CHANGES 


Necropsy in these cases surprisingly revealed the presence of dissecting 
aneurysm of the aorta of the chronic type. The dissected areas were com- 
pletely endothelialized. There were four instances of “double barrel” 
aorta, the new channel communicating with the original at both the most 
proximal and the most distal portions of the vessel. In the two remaining 
cases, dissection remained entirely intramural, confined within the media, but 
extending for a considerable distance, beginning at the root of the aorta and 
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extending into the thoracic portion of the vessel. In all six cases the new 
channel began either at the aortic valvular orifice or from the root of the 
aorta immediately above the valvular ring. 

The hearts were hypertrophied, their weight ranging from 420 to 900 
grams. There were no abnormalities of the aortic commissures, but the 
aortic rings were dilated, markedly so in three instances. We noted also in 
each case a lipping or thickening of the central portions of the free margins 
of the aortic leaflets. The lateral portions of the leaflets adjacent to the 
commissures retained a normal delicacy. The central thickenings were 
evidently thickened corpora aurantii, the result, we think, of a constant “ cen- 
tral” leakage through an aortic valve, the leaflets of which were no longer 
efficiently approximated in diastole. This type of “ mechanical” aortic 
insufficiency which is seen in other types of cardiac disease will be described 
separately. The mitral valve was normal in every case. 

The aortic dissection in all of these cases was apparently old, probably in 
some instances of many years’ duration. It evidently recurred at various 
times, leading in two instances to a most intricate and extensive involvement. 
In one instance, the two “ barrels’ opened, side by side, directly into the 
left ventricle. The new channel evidently forced its way down into two 
sinuses of Valsalva, and then broke through internally at the aortic valvular 
orifice. Thus reéntrance was made in contact with the left ventricle, which 
literally now had two aortas. The new channel preémpted most of the aortic 
valvular lumen and the original aorta was confined at its beginning to a small 
arc of its original lumen, i.e., comprising one aortic valvular sinus. The 
original aortic channel was identified by observing the origin of the carotid 
arteries. 

The second instance of unusual aortic dissection showed a remarkable 
series of intercommunications and irregular projections (shelves, channels, 
telescopings). A detailed description of the case is beyond the scope of this 
report. 

On gross examination, luetic aortitis was thought to be present in three 
cases, including the two mentioned above as having unusual dissections. 
This tentative diagnosis was reached because of the fine nodularity and 
scarring along the inner surface of the aorta. However, a review of our 
material shows that this suggestive scarring in case 1 (figure 1) is confined 
entirely to the new channel and almost entirely so confined in case 2 (figure 
2). In another case, the irregular scarring was likewise found only in the 
new channel. 

Histological examination of the aorta revealed the presence of Erdheim’s 
“ medionecrosis aortae cystica’’* in four cases in which adequate sections 
had been preserved. There was no evidence of luetic aortitis in these cases 
(the one case with a positive Wassermann test was included). This con- 
clusion was reached after studying numerous sections from different aortic 
levels. Sections from those areas in the new channels that grossly appeared 
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luetic, showed that the deceptive appearance was due to an irregular scarring 
and infolding of the new subendothelial fibro-elastic tissue, apparently a part 
of the endothelialization process. The new “ intimal ’’ layer is much thicker 


Fic. 1. (Case 1,G.M.) Ancient dissecting aneurysm of the aorta, with two “aortas” 
emerging from the left ventricle. The original aorta (from which the innominate and 
carotid arteries arise) is marked by a glass rod. Its connection with the aortic valvular 
lumen is now limited to a small arc of that lumen, comprising scarcely more than one sinus 
of Valsalva. The wide expanse of aortic structure (in the ascending arch) is the secondary 
or dissected channel, free of thrombus and thoroughly endothelialized. It leads directly 
trom the left ventricle, the dissection having forced its way down to that chamber long ago. 
Its fine irregular scarring strongly suggested luetic aortitis, which was not corroborated by 
microscopy (figure 2). Note marked enlargement of left ventricle and the lipping and 
thickening of the free margins of the aortic leaflets. The commissures are normal, the bodies 
of the aortic leaflets normally delicate. 
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Fic. 2. Microscopic view, low power (Byer trichrome stain), of the dissected wall. 


There is a markedly thickened “intima” (Int) which in its deeper portion shows a zone of 
very compact, fibrous tissue. There is a prominent infolding of the new intimal structure 
not due to any contraction in the media. Note completely endothelialized surface. The 
media (M and M1) is irregularly narrow, less than 14 of its normal width and without any 
internal elastic membrane. The adventitia (Ad) is normal. High power examination 
revealed no cellular infiltration or scarring suggestive of syphilis. 


than that seen in any aorta. This has been previously noted, but the peculiar 
roughening of the new surface seen in some of these cases may be empha- 
sized, inasmuch as it appears to have been the reason in past years for a 
gross pathological diagnosis of syphilis which did not exist. Arteriolar 
sclerosis of the vasa vasorum was seen in two cases. It appeared here as 
part of a diffuse arteriolar sclerosis noted in the other tissues of the same 


patients. 
Following are abstracts of the clinical-pathological findings in three cases. 


Case REPORTS 


Case 1. G. M.,a negro male, aged 41 years, became dyspneic in September 1935, 
and soon thereafter became aware of an intermittent pain or ache in the abdomen and 
xiphoid region. Increasing dyspnea and the appearance of bloody sputum led to 
hospitalization April 1, 1936. Luetic valvular heart disease and passive congestion of 
the liver were the major diagnoses, although it was noted that both the blood Wasser- 
mann and the Kahn tests were negative, as was also the spinal fluid Wassermann. 
Specific treatment was instituted, first with bismuth, later with neoarsphenamine. 
After temporarily good results, decompensation recurred and the patient was read- 
mitted to the same hospital. The Wassermann reaction was again negative, but 
specific treatment was continued. Progressive leg edema and hemoptysis led to the 
patient’s first admission to the Philadelphia General Hospital (November 18, 1936) 
on the service of Dr. David Riesman. The patient again spoke of a dull abdominal 
ache under the xiphoid and under the rib margins, intensified by eating and exer- 
tion. At this time, he was also aware of occasional numbness and tingling extending 
down both legs. These minor complaints were obscured by the cardiac decompensa- 
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tion, accompanied by increasing hemoptysis. Examination revealed a systolic blood 
pressure of 210 with a diastolic level of 105, a blowing diastolic aortic murmur, 
gallop rhythm at the apex and marked cardiac enlargement. Fluoroscopy also revealed 
dilatation of the root of the aorta. The liver was greatly enlarged and tender. Basal 
congestion of the lungs, pitting edema of the legs, and a mild degree of icterus also 
were noted. Venous hypertension and dyspnea were partially relieved by venesection. 
Further improvement followed digitalization and the patient was discharged December 
14, 1936, to the heart clinic, only to be readmitted February 11, 1937, with recurring 
decompensation. The blood pressure was 210 systolic and 80 diastolic and the periph- 
eral signs of aortic regurgitation were pronounced. A short low-pitched diastolic 
murmur in the mitral area was considered to be an Austin Flint murmur. There was 
no chest or abdominal pain. As before, bed rest and digitalis therapy were tem- 
porarily effective. The third admission (service of Dr. S. Loewenberg) December 
1, 1937, was again for decompensation. Roentgen-ray examination showed an 
aneurysm of the ascending arch of the aorta, but the serologic tests, as heretofore, 
remained negative. Pain in the lower abdomen was caused by distention of the 
bladder and was relieved by catheterization. Death on December 15, 1937, was due 
to progressive heart failure, the final diagnosis being syphilitic heart disease and 
prostatic hypertrophy. 

Case 2. M. B., a colored woman, aged 69 years, was admitted to the Philadel- 
phia General Hospital on the service of Dr. Robert Torrey, November 11, 1937, 
complaining of dyspnea of one month’s duration. Mild ankle edema soon appeared. 
There was no substernal or precordial pain. There had been some blood spitting and 
occasional palpitation in the week preceding hospitalization. Her past medical his- 
tory was otherwise irrelevant. Examination revealed an elderly but well preserved 
woman, markedly dyspneic and in congestive heart failure. The heart was greatly 
enlarged, especially to the left. The apical impulse was forceful and palpable as far 
out as the mid-axillary line. The rate was 96-100 per minute, in normal sinus rhythm. 
A blowing systolic apical murmur and a double aortic murmur were heard. The latter 
consisted of a short systolic and a pronounced blowing diastolic murmur. The area 
of the supracardiac dullness was widened and the blood pressure was 170/60 in both 
arms. Thoracentesis removed 2000 c.c. of transudate fluid from the right chest. 

The liver was markedly enlarged, but leg edema had disappeared. 

Laboratory data were not significant, except for repeatedly negative Kahn tests. 
An electrocardiogram revealed prolonged P-R intervals and occasional ventricular 
extra systoles. Fluoroscopic examination revealed a left ventricular enlargement and 
a markedly widened aortic arch. The clinical and roentgen findings led to a diagnosis 
of luetic heart disease, aortitis and aortic regurgitation. The advanced changes 
precluded specific therapy, and compensation was sufficiently restored by bed rest 
within one month to permit of the patient’s discharge (December 13, 1937). 

She was readmitted (January 7, 1938) with quickly recurring decompensation. 
The physical signs were as previously noted. An Austin Flint murmur and a Corrigan 
pulse were present. Repeated thoracenteses and digitalization were temporarily 
effective, but the patient had to return for a third time on April 13, 1938 because of 
decompensation. The Kahn tests were again repeatedly negative. Death occurred 
(June 30, 1938), after almost 9 months of recurring cardiac decompensation. 

Necropsy (Dr. R. Philip Custer) revealed a healed dissecting aneurysm involving 
the entire aorta. 

Case 5. A.S.,a negro male, aged 65 years, was first admitted to the Philadelphia 
General Hospital November 23, 1933, on the neurological service of Dr. George 
Wilson, complaining of weakness in the left arm and leg. This began with a “ stroke ” 
in 1931, and six months prior to admission there was a similar episode involving the 
same side, but never resulting in complete paralysis. There were associated dizziness 
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and thickness of speech. The patient stated that five years previously there had been 
an unexplained hemorrhage from the lungs. Examination showed a well nourished 
man with a stiffness and weakness of the left arm and leg. The deep reflexes in those 
extremities were exaggerated. Rales, apparently of congestive origin, were heard at 
the right lung base. The heart was markedly enlarged to the left, the apical beat 
being palpable in the anterior axillary line in the sixth interspace. A soft systolic 
murmur was heard there and there was also a soft systolic and a blowing diastolic 
murmur replacing the heart sounds in the aortic area. The blood pressure in both 
arms was 180/90. The area of supracardiac dullness was widened mostly to the 
right. Roentgen-ray examination (December 10, 1933) showed hypertrophy of the 
left ventricle and also marked widening of both the ascending and descending portions 
of the aorta. No definite evidence of aneurysm was noted but the roentgenologist 
made a diagnosis of luetic aortitis and aortic valvular insufficiency. The patient was 
discharged (January 1, 1934), but returned on August 11, 1934, on the neurological 
service of Dr, Bernard Alpers. He was dyspneic and dizziness recurred frequently. 
His blood pressure was now 210/90, there was a Corrigan pulse, and the diastolic 
aortic murmur was “loud, long, and blowing.” No cyanosis or edema was noted, 
but the neck vessels were distended. Despite prolonged bed rest and digitalization, 
and the apparent improvement in strength in the left side extremities, dyspnea never 
entirely disappeared and from time to time became markedly aggravated. On No- 
vember 18, 1936, the patient suddenly had several attacks of severe precordial pain, 
radiating down the left arm, all quickly relieved by nitroglycerine. Auricular fibril- 
lation developed and dyspnea became increasingly severe. The pain disappeared about 
10 days after its onset, but dyspnea continued. The patient died suddenly (December 
15, 1936), presumably because of coronary artery occlusion. Kahn tests occasionally 
repeated during his two years of hospitalization had always been negative, as was 
the spinal Wassermann test. Nevertheless, the clear-cut picture of aortitis and 
aortic regurgitation was constantly present, the signs in fact becoming more pro- 
nounced with the passage of time. 

Necropsy (Dr. Lannon) revealed an ancient dissecting aneurysm (double-barreled 
aorta) involving the entire length of the vessel. 


DISCUSSION 


The interesting clinical aspect of these patients was the close resem- 
blance borne to luetic heart disease, which deceived internists and cardi- 
ologists alike. Physical examination indicated the presence of aortitis and 
aortic valvular regurgitation, which, occurring in decompensating middle 
aged or elderly individuals, were reasonably assumed to be of syphilitic 
origin. In some instances anti-luetic treatment was instituted, timidly, of 
course, in view of the cardiac state. Case 1 (G. M.) received a more 
intensive type of therapy in another hospital consisting of repeated courses 
of bismuth and neoarsphenamine injections. 

Cardiac murmurs indicative of aortic regurgitation have frequently 
been heard in patients with dissecting aneurysm of the aorta and instances 
of erroneous diagnosis of aortitis, saccular aneurysm and luetic aortic val- 
vular insufficiency were noted many years ago by Letulle* and Boeger. 
Most of the recorded instances, however, of such murmurs have been in 
patients with acute or relatively acute lesions, with typical clinical aspects 
and with only short periods of survival. ‘Thus the problem of prolonged 
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cardiac decompensation is seldom encountered. ‘The patients whose case 
histories were reported by Resnick and Keefer ®° and by Hamman and Ap- 
perly ‘ lived long enough to enter an early phase of decompensation and 
therein the presence of a murmur of aortic insufficiency gave rise to a 
diagnostic problem.* However, there was a history of severe pain in 
those cases which in the light of present knowledge would be considered 
suggestive of dissecting aneurysm. The pathogenesis of these murmurs 
remains obscure. That they have ne hasis in disease per se of the aortic 
valve leaflets has been demonstrated repeatedly at necropsy. On the other 
hand, they are unquestionably the result of the dissecting aneurysm in that 
no other lesion is demonstrable. In a recent interesting case report, the 
murmur was first noted 48 hours after the onset of severe chest pain, a 
matter of direct sequence.’ It has been suggested that these murmurs are 
caused by (1) escape of blood from the original aortic channel similar to 
the mechanism of arterio-venous aneurysm (an explanation obviously in- 
applicable to chronic cases as above reported or to solely intramural dis- 
section without rupture) ; (2) an imperfect closure of the aortic valve, due 
to distortion of the aortic ring by the nearby dissection (Hamman,’ Wood *) 
or to loosening of the attachment of the aortic leaflet with resulting dis- 
location of the latter structure (Gravier,’ Lundberg *°). We were unable 
to demonstrate any definite alteration in alignment of the aortic leaflets. 
In each of our cases, however, the dissection progressed either down to 
the aortic valve or to a level immediately above the ring. We believe that 
this fact is important. It is our impression after reviewing almost all of 
the cases recorded since that of Letulle that a direct relationship exists be- 
tween proximity of the dissection to the aortic ring and the development 
of the murmur of aortic insufficiency. Where such a murmur has been 
heard, the dissection had forced its way to within 2 cm., in a rare case 3 
cm., from the aortic ring. We have not heard a diastolic aortic murmur 
or found one recorded in our case histories where dissection was later found 
to be limited to the thoracic or abdominal portions of the aorta. The ac- 
tual extent of the dissecting aneurysm is irrelevant. An extensive “ double- 
barrel” beginning in the aortic arch above the root of the aorta is not 
associated with signs of aortic valve insufficiency, whereas such signs may 
be pronounced and accompanied by cardiac failure in the case with a small 
dissection limited to the immediate supravalvular zone. The lesions may 
have been not only small, but entirely healed (see the case reports of Galla- 
vardin and Gravier ** and of Roberts **). 

The mere proximity of the dissection to the aortic ring may be too 
simple an explanation. The immediate result of progressive dissecting 
hematoma at the root of the aorta would be to crowd and hamper the egress 
of blood from the left ventricle. This must occasionally occur in the early 

* The first clinical diagnosis in a case of dissecting aneurysm with aortic valvular in- 
sufficiency was made by Louis Hamman. 
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Fic. 3. (Case 3.) Remarkable destruction of the aortic wall in chronic dissecting 
aneurysm. A horizontal ridge (4) above the aortic valvular ring marks the end of the 
original channel. Even below this ridge is an orifice leading to the false channel. The 
original intima and adjoining media have been rolled up into the upper portion of the aortic 
arch where they have been crumpled, invaginated, and distorted in a most irregular manner 
(B). Another dissection occurs further up (C). The surface of the dissected channel is 
irregularly scarred, suggestively like that in luetic aortas; there was no histologic evidence 
of syphilis. Note lipping and thickening of the central portions of the free margin of each 
aortic leaflet. 
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phases of the acute cases, since the hematoma forces the inner aortic layer 

inwards against the aortic lumen as well as it pushes the outer layer 

peripherally. In one of our acute cases, only a loud systolic murmur was 

heard in the aortic area and the absence of a diastolic murmur was noted. 

Necropsy revealed the unique picture of dissecting hematoma almost chok- 
- oe) 

ing off the aortic lumen by reason of the inner bulge (figure 4). A reduc- 


# a 
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Fic. 4. Acute dissecting aneurysm in which the dissecting hematoma has crumpled 
together the inner layer of the aortic wall, seriously reducing the aortic lumen. In this case 
only a harsh systolic aortic murmur was heard; a diastolic murmur could not be detected. 
The aortic ring is not dilated and the aortic valve leaflets are normal. Small arrows indicate 
the outer half of the aortic wall. A large part of the dissecting hematoma has been removed. 
Right auricle, R.A.; Left auricle, L.A. 


tion in lumen may explain the systolic phase of the double aortic murmur 
often heard in the acute cases. Often, however, only a diastolic murmur 
is heard and in chronic cases such as herein discussed the aortic ring is not 
compressed but is always dilated. Where a double murmur has been pres- 
ent, the systolic phase eventually becomes less audible and often disappears. 
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One could speculate on the disruption of some mechanism, probably of 
nerve control, that is concerned with the tonus of the ascending arch of the 
aorta. Even with small healed ruptures and dissections in the supravalvular 
zone, there is often notable dilatation of the aortic ring and of the ascending 
arch. 

We found in the majority of our cases, valvular lesions of a type which 
does not negate in our opinion the assumption that some relaxation of the 
aortic ring is the basis for the murmur of aortic insufficiency. Those valvular 
roughenings have occasionally been seen in other cases of healed dissecting 
aneurysm but have been passed without comment.'®** ‘They are almost 
certainly not of luetic origin. We have seen them, regardless of the eti- 
ologic factors, where the aortic or even the pulmonary valve rings have been 
dilated for a long time; thus they appear to be the result and not the cause 
of the long-continued “ central ” valvular leakage described above.* 

The reason for cardiac decompensation in such cases also remains some- 
what obscure. No definite myocardial degeneration or inflammation was 
noted. It is known that aortic valvular regurgitation, while a definite 
handicap to circulatory efficiency, is not necessarily followed by rapid failure 
of the left ventricle. It is reasonable to believe, however, that most of the 
hearts in this small series, having already achieved their maximum in hyper- 
trophy and efficiency in the course of hypertensive disease, were all the more 
vulnerable to the disturbance in hemodynamics brought on by the acute 
development of aortic regurgitation. 

In reviewing these cases, there seems to be little information that would 
be of value in preventing a repetition of diagnostic error. Roentgen studies 
have been of definite value in the diagnosis of dissecting aneurysms,* ™* 
but it is our impression that a positive roentgen-ray diagnosis is more likely 
in acute cases with a suggestive clinical background than in chronic cases 
seen in routine fashion and having a clinical diagnosis of aortic regurgitation 
and syphilis. Some of these cases will have a history of severe thoracic 
pain possibly two or three years previously which may engage the attention 
of the examiner. Two such instances which otherwise closely followed 
the clinical-pathological course herein reported were excluded from our 
series. _One diagnostic feature seems worthy of further comment, namely, 
the high percentage of Wassermann negative cases. It is now well known 
that the Wassermann and Kahn tests are negative in about 30 per cent of 
patients who at necropsy exhibit luetic aortitis. Such serological findings 
are indicative of spontaneous cure*® or else of extreme latency of infection. 
The presence of aortic regurgitation, however, creates a different situation. 
A negative Wassermann reaction is very uncommon, at least in our experi- 
ence, in patients with luetic aortic regurgitation, and especially so if no recent 


* With continued dilatation of the aortic ring, there is in diastole a “central” leakage of 
blood past the outstretched leaflets. The mid-portions of the free margins of those leaflets, 
occupied by the Corpora Aurantii, become roughened and eroded. Eventually, the central 


portions of the aortic leaflets show a replacement fibrosis. 
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specific treatment had been instituted. A survey of our necropsy material 
(which thus excludes the occasional case of hypertension or of dissecting 
aneurysm with clinically deceptive murmurs of aortic regurgitation) reveals 
that positive Wassermann or Kahn reactions may be anticipated in at least 
95 per cent of those patients with truly luetic aortic valvular disease. The 
serological reactions thus become of great importance in the diagnosis of 
chronic dissecting aneurysm of the aorta. Unfortunately, a few of these 
patients will have incidental positive serologic tests as did one of our pa- 
tients and an occasional case in Wood’s series. 

Another clinical feature of interest was the relatively high incidence of 
hemoptysis in those patients who developed murmurs of aortic insufficiency. 
It did not occur in the other cases of dissecting aneurysm. 


SUMMARY 


Occasional cases of dissecting aortic aneurysm of the chronic type 
closely simulate luetic cardiovascular disease. Such patients present the 
signs of aortic valvular regurgitation and of aortitis. Progressive cardiac 
decompensation may continue for many months or even years. There is 
often no pain and no history of a painful attack, so that if it had been 
present, it was relatively slight and soon forgotten. Life is terminated by 
heart failure, or occasionally by a long delayed secondary aortic rupture. 

The aortic valvular leakage is directly dependent on the proximity of 
the dissection to the valvular ring. ‘The dilatation of the latter and of the 
ascending arch of the aorta, in the chronic cases suggests a loss of tonus 
possibly secondary to the destruction of some controlling mechanism. A 
“mechanical ’’ non-infectious deformity of the aortic leaflets may result 
from long continued inefficient closure of the aortic valve. 

Notable clinical features were (1) the persistently negative serologic 
tests for syphilis in the large majority, (2) the usually marked and often 
enormous enlargement of the heart, especially of the left ventricle and the 
constant dilatation of the ascending arch of the aorta, (3) the relatively high 
incidence of hemoptysis in cases of chronic dissecting aneurysm showing 
signs of aortic regurgitation. 
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A VALUABLE SIGN IN THE DIAGNOSIS OF 
FUNCTIONAL AORTIC INSUFFICIENCY * 


By SAMUEL A. LoEWENBERG, M.D., F.A.C.P., Philadelphia, Pennsylvania 


GARVIN * reawakened interest in the subject of functional aortic insuf- 
ficiency by citing 14 cases that came to autopsy. An analysis of his cases 
reveals that he included in this category patients who had a diastolic aortic 
murmur during life, but who showed no crippling of the aortic valves at 
autopsy. Among this group, the majority presented definite arteriosclerotic 
changes and several had a double aortic murmur. 

Of the 14 cases reported all but three (cases 4, 5, and 12) had high 
diastolic pressures : thus, case 2 had a diastolic pressure of 110; case 3, 110; 
case 6, 96; case 7, 90; case 8, 120; case 9, 100; case 10, 100; case 11, 138; 
case 13, 160; and case 14, 100. Such high diastolic pressures, irrespective of 
what the systolic pressures may be, certainly speak against any great degree 
of aortic insufficiency and should therefore suggest functional rather than 
organic aortic valvular defects. Considerably greater difficulty, however, is 
met with in the differential diagnosis between functional and organic aortic 
diastolic murmurs in those patients who, in addition to the diastolic aortic 
murmur, also show a comparatively low diastolic with a fairly high systolic 
pressure and visible pulsation in the superficial vessels. 

We have met cases of cardiac decompensation that presented an aortic 
diastolic murmur, low diastolic blood pressure, visible superficial arterial 
pulsation and cardiac enlargement that we diagnosed as functional insuf- 
ficiency. In several of these cases the systolic and diastolic blood pressures 
were 180/50, 160/40, 190/30 and 200/70. The diagnosis of relative aortic 
insufficiency was based chiefly on finding that the systolic pressure in the 
lower extremity equaled or was only slightly higher than in the upper ex- 
tremity. The correctness of the diagnosis was subsequently proved in those 
who survived, by the disappearance of the murmur and the elevation of the 
diastolic pressure when compensation was restored. Those who died 
showed, at necropsy, dilatation of the aortic valve orifice, and no visible 
injury to the aortic valve leaflets, though in two instances there was definite 
loss of elasticity of one or more of the leaflets. 

Normally the systolic pressure in the arm and in the thigh are about equal. 
When both an aortic diastolic murmur and a low diastolic blood pressure are 
present, one may make the diagnosis of functional aortic insufficiency if the 
levels of the systolic blood pressure in the arm and in the thigh are in about 
the same proportion as in the normal. 

In organic aortic insufficiency the systolic pressure is between 50 and 
100 mm. of mercury higher in the thigh than in the arm. In functional 


* Received for publication June 18, 1940. 
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aortic insufficiency no such variation occurs ; the systolic pressure in the thigh 


is about the same or only slightly higher than in the arm. 
In passing, it may be recalled that in coarctation of the aorta the systolic 


pressure is markedly higher in the arm than in the thigh. 

To obtain the blood pressure of the lower extremity, the sphygmomano- 
meter cuff is applied to the lower portion of the thigh and the stethoscope is 
placed in the popliteal space, the knee being somewhat raised to allow the 


application of the stethoscope. 


SUMMARY 


In functional aortic insufficiency the systolic pressures in the upper and 
lower extremities are about equal. In organic aortic insufficiency the systolic 
pressure in the lower extremity is from 50 to 100 or more mm. of mercury 
higher than in the upper extremity. 
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THE FORMOL-GEL REACTION IN BLOOD 
OF PATIENTS WITH CHRONIC 
RHEUMATOID DISEASES * 


By C. WesLeR Scutt, Pu.D., and RALPH PemBerTon, M.D., F.A.C.P., 
Philadelphia, Pennsylvania 


INTRODUCTION 


STuDIEs conducted in this laboratory on the protein fractions in the sera 
of arthritics clearly show that moderate and sometimes marked hyperglobu- 
linemia is a significant feature among certain classes of arthritic subjects.® 
Associated with the increase in serum globulin there is an elevation in the 
fibrinogen of the corresponding plasma. These results are in substantial 
agreement with observations made by Aldred-Brown and Monroe’ and by 
Davis.* Recognition of the presence of these features in a given case is of 
practical importance, inasmuch as an elevation in the level of the globulin or 
fibrinogen in the blood shows the presence in the subject of clinically active 
processes. While hyperglobulinemia or elevation of the level of fibrinogen 
in itself does not reveal the specific nature of the stimulus to this end, it does 
demonstrate the presence of pathologically significant factors which might 
otherwise remain obscure or undervaluated. The procedures usually em- 
ployed for the estimation of the protein moieties involve fractionation by salt- 
ing out from the fluid and determination of the protein by either a colori- 
metric procedure or by a modification of the Kjeldahl method. These pro- 
cedures are not well suited to routine use because they are unduly time-con- 
suming and require technical skill not always available to the practitioner. 
In view of these considerations the possibility of employing a simple qualita- 
tive test for hyperglobulinemia encountered among rheumatic patients is 
regarded as desirable from the practical point of view. Among the several 
methods available for determination of the extent of hyperglobulinemia or 
hyperfibrinogenemia, the formol-gel test appears to provide desirable fea- 
tures of reliability and simplicity.” Since this test is not widely employed in 
the U. S. A. and has not been widely applied to the study of the types of 
chronic rheumatoid diseases encountered in American clinics, the present 
study was undertaken. 

The formol-gel test depends upon the change in viscosity of blood fluids 
following the addition of formaldehyde. Several procedures based upon 
this property have been described. All of these are semi-quantitative and 
the conditions for conducting them are empirically designed. Basically, 
the technic consists of adding to one ml. of serum two drops of formalin (40 

* Received for publication June 18, 1940. 


From the Abington Memorial Hospital, Abington, Pa. . 
rhe expenses of this investigation were defrayed in part by a grant in memory of 
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per cent), or to one ml. of plasma one drop of formalin and noting the degree 
of gelation at convenient intervals from five minutes to twenty-four hours. 
Normal sera and plasmas undergo slight if any obvious physical change 
whereas pathological specimens containing large quantities of globulin or 
fibrinogen undergo a marked increase in viscosity under like conditions. 
The increase in viscosity may be sufficient to result in complete coagulation, 
i.e., irreversible gelation of the fluid. 


MATERIAL AND METHODS 


The patients under observation included hospitalized and ambulatory pa- 
tients from the wards and dispensary of the arthritic department of the 
Abington Memorial Hospital. These patients presented various kinds of 
rheumatoid disease of greater or lesser activity. For the present pur- 
poses 128 of the rheumatoid subjects have been classified according to the 
currently favored clinical criteria into atrophic, severe (38) and moderate 
(23); hypertrophic (44); and mixed groups (23). In view of the fact 
that detailed reports are available in the literature regarding the formol-gel 
reaction in clinical conditions other than arthritis, the present data are 
essentially confined to the rheumatoid class and only a few normal non- 
rheumatoid controls are included for comparison. 

The formol-gel test has been conducted on the oxalated blood plasma of 
all the patients included in this series and upon the serum in one-third of the 
same cases. The procedure employed, though not as elaborate as some,’ 
is essentially comparable to that used by others. One drop (0.04 ml.) 
formalin (36 per cent) is added to one ml. oxalated blood plasma. Two 
drops (0.07 ml.) formalin are added to one ml. of blood serum. The rate of 
gelation is estimated by noting the viscosity on tilting the tubes at intervals 
of 5, 15, 60 and 120 minutes and at 18 and 24 hours. The comparative 
degree of gelation is estimated at each interval. Absence of change in vis- 
cosity is designated by 0. A merely perceptible increase in viscosity over 
that of the untreated fluid is designated as 1. A definite increase in viscosity 
(comparable to about (S.A.E.) No. 30 motor oil) is designated as 2; a 
partial gelation is recorded as 3; a fairly complete gelation, semi-solid 
(similar to a jelly) 4; and complete solidification showing no vibration on 
shaking or tapping the tube is recorded as 5. 

The sedimentation rates were measured in Cutler tubes. However, for 
purposes of the present comparisons the relative rates are recorded in terms 
of the number of millimeters fall per minute at the time of the maximum 
drop in the level of the erythrocytes. The hemoglobin values recorded were 
estimated by the Haden-Houser technic in terms of grams per 100 ml. of 
blood. The leukocyte levels are expressed in terms of number of cells per 
cubic millimeter. The globulin values were determined by the Koch Mc- 
Meekin micro-modification of the Howe method. The values are recorded 
in terms of grams globulin per 100 ml. of serum. Individual data are tabu- 
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lated in scatter diagrams to show the degree of correlation among these 
factors. 


DISCUSSION 


Marked and early appearance of gelation is noted particularly among 
patients with active and severe atrophic arthritis, including spondylitis. 


Mild and late or delayed appearance of positive gelation is seen in the blood 
fluids of patients with mild atrophic and hypertrophic arthritis (chart 1). 
Negative reactions are seen in arrested cases of both varieties as well as 
among normal controls. 
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Cuart 1. Frequency histogram, showing relative incidence and degree of gelation 


among severe (As) and moderate (Am) atrophics, mixed (M) and hypertrophic (H) 
: frequency, percentage. 


arthritics. Abscissae: gelation, degree; time, minutes. Ordinates: 

After the foregoing data were collected a study came to our attention 
by Gibson and Kersley in which positive formol-gelation reactions were 
found in the blood plasma of patients with rheumatoid diseases in the fol- 
lowing order of incidence; fibrositis, 8.8 per cent; osteoarthritis (hyper- 
trophic) 15.7 per cent; gout 20.9 per cent; arthritis with a gouty basis 33.3 
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per cent; rheumatoid (atrophic) arthritis 58.3 per cent; spondylitis 88.2 per 
cent. These observations insofar as they are comparable are in substantial 
agreement with the data presented here. 

Data on gelation in typically representative members of each class are 
shown by plotting the relative degree of gelation against the logarithm of 
the time in minutes (chart 2). The use of the logarithm scale for repre- 
sentation of time permits the illustration on the same graph of the numeri- 
cally wide range of time intervals from 5 minutes to 1440 minutes. 

For practical purposes it appears that observations on viscosity within 
the class of rheumatoid diseases need be made only at three time intervals; 
viz., 15 min., 120 min. and 24 hours. 


—s 
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Cuart 2. Rate and degree of gelation in typical cases of severe atrophic, moderate 
atrophic, mixed and hypertrophic arthritics and normals. Abscissae: time, logarithm minutes. 
Ordinates: gelation degree. Severe atrophic ®; mixed arthritic X ; moderate atrophic O; 


hypertrophic arthritic + ; normal. 


The suggestion has been advanced by Wise and Gutman ‘ that the plasma 
should not be used as a test fluid inasmuch as “ false positive reactions ” are 
encountered in blood plasma while the corresponding serum reactions are 
negative. However, it appears that it is not only permissible but desirable 
to take advantage of this fact. The greater sensitivity of the plasma as an 
index of deviation from normal should be interpreted within proper limits 
and not discarded because of the existence of limitations. Within the class 
of rheumatic diseases the plasma is suitable for the formol-gel test since it 
yields positive and early reactions in those cases which are evidently clini- 
cally active and yields negative reactions in normal and less active cases. 
It should be noted that positive reactions have been reported in the sera of 
patients with a wide variety of conditions including: kala-azar, leprosy, 
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malaria, multiple myeloma, lymphogranuloma inguinale, hepatic cirrhosis, 
tuberculosis, subacute bacterial endocarditis, terminal cancer and irregularly 
in syphilis and in schistosomiasis japonica, trypanosomiasis Gambian, gonor- 
rhea and dysentery.* 

In view of the fact that Bing noted positive reactions in serum occurring 
within three hours in only 2 per cent of some 3700 specimens obtained in- 
cidental to Wassermann tests, the incidence of 19 per cent positive reactions 
within even two hours, encountered in the present arthritic series, is con- 
sidered as higher than is to be expected if the reaction bears no relation to 
this class of diseases. 

In general there is a tendency toward an association of the sedimentation 
rate and the formol-gel reaction. A rapid sedimentation rate and a rapid 
and marked extent of gelation occur together (chart 3). It is notable that 
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Cuart 3. Relation of formol-gelation in plasma to sedimentation rate of erythrocytes 
in blood. Abscissae: gelation, degree at 24 hours. Ordinates: sedimentation, mm. fall per 
minute. Severe atrophic @; mixed arthritic ; moderate atrophic ©; hypertrophic ar- 


thritic +. 


110 specimen with a sedimentation rate in excess of 0.4 fails to show positive 
gelation. Only seven specimens with a rate lower than 0.4 show positive 
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gelation greater than 2. While this relationship is not strictly linear the 
grouping of values shows that correlation of rapid sedimentation rate with 
positive gelation is significant. 

Gibson and Richardson have noted dissociation of positive reactions and 
sedimentation rates among rheumatic patients chiefly in gout. Bing also 
observed occasionally that the sedimentation rate may be elevated while the 
corresponding plasma may fail to give a formol-gel reaction. No dissocia- 
tion of this kind was encountered in this series. 

An additional factor indicating the lack _f precise parallelism between 
the sedimentation rate and gelation on addition of formaldehyde is shown 
by the fact that certain in vitro conditions decelerating the sedimentation do 
not coincidently diminish the degree of the formol-gelation. For example, 
bile salts, lecithin and sodium stearate added to unstable bloods reduce the 
sedimentation to an abnormally low rate. These materials reduce the surface 
tension of the plasma. However, the plasmas from these bloods react with 
formaldehyde to show increased viscosity. The amounts of these sub- 
stances added to blood in these experiments in vitro exceed in magnitude the 
quantities likely to be present in pathological specimens. It is evident that 
the sedimentation of red cells is dependent not only upon the factors produc- 
tive of the formol-gel reaction but also upon others. 

Data on the globulin levels show that gelation tends to occur in plasmas 
of blood, the sera of which show elevated levels of globulin. This relation- 
ship is not linear but the trend is clear cut (chart 4). This is in accord 
with other studies showing that positive reactions tend to occur with high 
levels of globulin.* Perhaps precise correlation is not to be expected because 
of the lack of precision in the procedure. Gutman and Wise find the serum 
reaction negative after 24 hours, with sera containing less than 4.0 grams 
per 100 ml. Positive reactions appear in serum in 5 minutes when the 
globulin is greater than 5.0 grams per 100 ml. 

Anemias encountered in this series generally show positive gelation. 
Among 40 cases with hemoglobin below 13 grams, 33 show positive reac- 
tions. Anemia per se does not account for the reaction inasmuch as there 
appears to be no constant relationship of positive gelation to the correspond- 
ing hemoglobin level. 

There is no complete correlation between the leukocyte count and positive 
gelation with formaldehyde, although none of the bloods showing marked 
leukocytosis fail to show gelation. All bloods with a leukocyte level in 
excess of 11,000 show positive gelation. 

The addition of formaldehyde to whole blood usually results in the for- 
mation of a semi-solid mass, whereas the cell-free plasma of the same blood 
may show a negative formol-gelation. Whether this is purely a physical or 
mechanical effect or due to the presence of reactive material contained in the 
erythrocytes is not evident. It is conceivable, however, that there may be 
present in the plasmas showing early and marked gelation “ formed ele- 
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ments ” or micelles large enough to exert a physical effect on viscosity but 
too small to be removed by ordinary centrifugation. 
The blood fluids, especially the strongly positive plasmas, in addition to 
showing an increase in viscosity after the addition of formalin, also exhibit 
an increase in scattering of light. Wise and Gutman consider it desirable to 
record the rate of development and the extent of this opacity as well as of the 
gelation. The development of opacity is regarded as due to the presence of 
an abnormal globulin. While our present impression is subject to possible 
change, it does not now appear that separate evaluation of the opacity adds 
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Cuart 4. Relation of formol gelation in plasma to level of globulin in serum. Abscissae: 
gelation, extent at 24 hours. Ordinates: globulin. of serum, grams per 100 ml. Severe 
atrophic ®@; mixed arthritic X ; moderate atrophic O 


©; hypertrophic +. 

anything to observations within the rheumatoid group. In the instances 
wherein positive gelation appeared in the serum there was but slight increase 
of light dispersion whereas the corresponding plasma exhibited a very 
marked increase in opacity. This suggests that the opacity factor is largely 
determined by the properties of fibrinogen or related substances. 

The gelation of plasma upon addition of formaldehyde may be regarded 
as one expression of an alteration from the normal physico-chemical stability 
of blood, induced by pathological processes. At the possible risk of empha- 
sizing facts which are almost self evident it may be justifiable to indicate 
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that pathological plasmas which show an increase in viscosity after the addi- 
tion of formaldehyde also show physical change by formation of a precipitate 
‘on the addition of salts in contrast to normal plasmas which retain their 
physical integrity under the same conditions. The decreased capacity of 
arthritic plasma to retain its fluid state on the addition of reagents, is com- 
parable to the lessened capacity of blood from a diabetic in acidosis to with- 
stand addition of acid without significant change in pH. 


SUMMARY 


A survey of the formol-gel reaction in the blood plasma and serum of 
patients with rheumatoid diseases indicates that it is reasonably suitable as an 
index of the extent of systemic activity of the disease process. While less 
exact as a quantitative measurement than certain other measures, the test 1s 
sufficiently simple, and yet sensitive enough, to be employed as a routine pro- 
cedure. There is a significant degree of association of the formol-gel 
reaction with the suspension stability of the erythrocytes. If the formol-gel 
reaction is negative, in the plasma, the sedimentation rate of the red cells 
may reasonably be presumed to be within normal limits. Bloods with posi- 
tive formol-gel reactions in the plasma show in general decreased suspension 
stability. Positive gelation tends to occur with increased levels of globulin 
and with decreased levels of hemoglobin, though that last mentioned is not 
marked. Patients with active atrophic arthritis or mixed arthritis generally 


show positive reactions. Patients with hypertrophic arthritis and with mod- 
erate atrophic arthritis, while also showing positive reactions, present them 
in less degree and with less frequency. 
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OBSERVATIONS ON THE SUSCEPTIBILITY OF 
PNEUMOCOCCI TO SULFAPYRIDINE, 
SULFATHIAZOLE AND SULFA- 
METHYLTHIAZOLE* 


By Francis C. LowE.t, Evtas Strauss and MAXWELL FINLAND, F.A.C.P., 
Boston, Massachusetts 


Strains of pneumococci have been shown to vary in their susceptibility 
to the action of the same sulfonamide drugs both in vitro ** and in thera- 
peutic experiments in vivo."° These differences in susceptibility have been 


noted among strains of the same type ® and among different types.“° Re- 
sistance to the action of sulfapyridine has been induced in previously sus- 
ceptible strains both in vitro’ and in animals experimentally infected and 
treated with subeffective amounts of drugs.’ In this paper is presented a 
study of the in vitro susceptibility to sulfapyridine, sulfathiazole and sulfa- 
methylthiazole of pneumococci isolated from patients undergoing treatment 
with either sulfapyridine or sulfathiazole. A study was also made of the 
relative susceptibility to each of these three drugs of (1) strains made re- 
sistant to any one of them and (2) strains isolated from patients after 
intensive treatment with either sulfapyridine or sulfathiazole. 


MATERIALS AND METHODS 


Pneumococcus Strains. The stock strains are the same as those used in previous 
studies in this laboratory. Their virulence has been maintained by frequent mouse 
passage and they were transferred in blood broth between such passages. Strains 
from patients were isolated from sputum, blood or purulent exudates obtained during 
the acute stage of infection. Sputum strains were isolated from individual colonies of 
the growth on blood agar plates either of the sputum or of the heart’s blood of an 
inoculated mouse. In each instance the freshly isolated cultures were transferred 
several times in blood broth and were used only after growth was obtained regularly 
in this medium. With some strains, particularly those of Type VII, it was difficult to 
obtain good growth in this medium with small inocula. 

The culture medium used throughout this study consisted of a beef infusion broth 
containing 1 per cent (Bacto-) peptone and 0.05 per cent dextrose—1l per cent of 
defibrinated rabbit blood being added before it was distributed into individual culture 
tubes. Growth curves in this medium, both with and without sulfapyridine, have been 
presented previously. These earlier experiments have indicated that this medium 
is satisfactory for comparative studies such as the ones with which we are concerned 
here, 

Tests for Drug Susceptibility. Stock solutions of broth containing 60 mg. of 


* Received for publication June 19, 1940. . 
From the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Har- 
vard), Boston City Hospital, and the Department of Medicine, Harvard Medical School, 
oston. 
__ The study was carried out with the technical assistance of Mildred W. Barnes and Clare 
Wilcox. The chemical determinations were made by Elizabeth S. Smith and Louise Sheldon. 
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sulfapyridine, sulfathiazole and sulfamethylthiazole * per 100 ml. were prepared by 
adding the proper amounts of the powdered drugs to the plain broth and heating in 
live steam for 30 minutes. By proper dilution of these stock solutions in plain broth, 
14 concentrations of drug in broth were freshly prepared, the proper amount of de- 
fibrinated rabbit’s blood added, and the drug-blood broth then distributed in 1 ml. 
amounts into 100 by 13 mm. culture tubes. The concentrations of drug used were 
1, 2, 3, 4, 5, 6, 7, 8, 10, 15, 20, 30, 40 and 60 mg. per 100 ml. 

A fully grown 8 to 12 hour culture was diluted serially in plain broth in such a 
manner as to approximate, as nearly as possible, 100 organisms in the 0.1 c.c. inoculum. 
The actual numbers of viable organisms inoculated were determined by pour plates. 
This was inoculated into each drug-blood broth tube and a blood broth tube contain- 
ing no drug was always included as a control. While differences in the end points 
were observed with variations in the size of the inoculum of the same organisms, 
actual tests indicated that these differences were not significant in the range of inocula 
used in these tests. The occurrence of visible growth in each tube was noted after 
24, 48 and 72 hours. At each of these intervals a standard loopful taken from several 
tubes at and beyond the endpoint of visible growth was streaked on the surface of 
blood agar plates. Occasionally pour plates were made from a number of the tubes 
beyond the ones showing full growth, as a check on the method. Repeated tests in- 
dicated that visible clouding of the medium above the sedimented red blood cells in- 
dicated a population of one million or more organisms per milliliter, and that growth 
on the blood agar plate failed to occur if there were less than a thousand viable organ- 
isms per milliliter. These are, therefore, the approximate limits of the test as used 
here. Typical tests with three strains of varying susceptibility are shown in table 1. 
Only the tests with sulfapyridine are presented as an illustration and, for comparison, 
there is included also a test of the most susceptible of the three strains after it was 
accommodated to grow freely in broth containing 5 mg. of sulfapyridine per 100 ml. 

Development of “ Resistant” Strains in Vitro. This was done by repeated trans- 
fers in increasing concentrations of sulfapyridine, as suggested by MacLeod.’ It was 
found that the process could often be speeded up considerably by first growing the 
organism in several different concentrations of drug and, at 24-hour intervals, trans- 
ferring from that tube which contained the greatest concentration of drug and showed 
full growth to tubes of fresh broth containing the same and progressively greater 
concentrations of drug. Organisms thus made resistant were transferred one or 
more times in broth containing no drug before they were tested for susceptibility. 

Concentrations of the various drugs used were determined essentially according 
to the method of Bratton and Marshall.® 


RESULTS 









Comparison of Susceptibility of Pneumococci to Three Sulfonamide 
Compounds and the Effect of Varying the Concentration of the Drugs. 
In figure 1 are shown growth curves carried out simultaneously with three 
different concentrations of sulfapyridine, sulfathiazole and sulfamethyl- 
thiazole. The strain used, OI, was obtained from the sputum of a patient 
(O’Keefe) with lobar pneumonia before treatment with sulfathiazole was 
begun. The patient responded well to the therapy and had a crisis 24 hours 
after the first dose. The same inoculum was used in each growth curve. 
The method of carrying out the growth curves was the same as in the studies 


* Furnished by the Lederle Laboratories, Inc., E. R. Squibb & Company and the Win- 
throp Chemical Company. 
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Fic. 1. Growth curves of strain OI from Case 10 carried out simultaneously with the same 
inoculum in blood-broth without drug and with 3 concentrations of 3 drugs. 


with sulfapyridine previously reported.* The drug concentrations noted in 
the figure represent the amounts actually present after all the ingredients 


were added. 

Each of the three drugs exerted a bacteriostatic effect on the growth of 
the organisms and this effect was greater with the high concentrations of 
the drugs. The comparative effect of the different drugs was more or less 
similar with each of the concentrations used. In general, the bacteriostatic 
action of sulfamethylthiazole was slightly but measurably less than that of 
sulfathiazole. The effect of sulfapyridine was distinctly less than that of 
either sulfathiazole or its methyl derivative. This same relationship did 
not always hold when other strains were similarly studied. In an experi- 
ment with strain P III (see tables 1 and 2), the curves with a similar small 
inoculum were almost identical when a concentration of 10 mg. per cent of 
each of the three drugs was used. In another experiment with a much 
larger inoculum of the stock Type III pneumococcus, 10 mg. per cent of 
sulfathiazole were distinctly less effective than sulfapyridine in the same 
concentration. 

i ffect of “ Drug Resistance” Induced in Vitro. By using slowly graded 
and predetermined concentrations of drugs and transferring a large inoculum 
at 12-hour intervals, the stock Type I and Type III pneumococci, originally 
susceptible, were readily accommodated to grow freely in drug-broth con- 
taining sulfapyridine, 20 mg. per cent. This was determined after 60 
transfers had been made in this manner. With the more rapid method 
previously mentioned, transfers were made each time from the highest con- 
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TABLE II 


In Vitro Production of Drug Resistance by Serial Transfers in Increasing Concentrations 
of Three Sulfonamide Compounds 








fen No Results of Tests for Resistance to 3 Drugs 
centra- of 
tion | Trans- “ , ‘ . 
P (mg./ fers Greatest Concentration | Lowest Concentration 
cee ae 100ml.) in Showing Growth in BB | Showing No Growth on 
Strain on Final at 48 Hours BAP after 72 Hours 
Final Con- (mg./100 ml.) (mg./100 ml.) 
Trans- | centra- 
fers tion 








MT 

1 
15 
30 
15 

1 
20 
20 
20 | 











| nentn | 











~In 








Stock III 








150 


Uunne wnne | aune 


| 150 
| 140 


20 
20 
20 


miunin | Rr | 


160 

















* For this protocol see table 1. 
SP = sulfapyridine; ST = sulfathiazole; MT = sulfamethylthiazole. 
BB = blood broth. BAP = blood agar plate. 


centration of drug in which complete growth occurred into several progres- 
sively greater concentrations. By this method it was usually possible to 
induce marked in vitro resistance in previously susceptible strains by 8 to 10 
transfers made at 24-hour intervals. Moreover, the method afforded a 
rough index of resistance at the time of each transfer. The drug resistance 
induced by either of these methods persisted essentially unchanged after 
numerous transfers in broth containing no drug and also after subsequent 


mouse passages. 

Results of tests for susceptibility to sulfapyridine, sulfathiazole and sul- 
famethylthiazole of three strains are shown in table 2, along with the 
results of similar tests done after these strains were made resistant to each 
of these three drugs individually by the rapid method. Each of these or- 
ganisms was originally highly susceptible to the action of the three drugs 
used so that, with the inoculum employed, free growth did not occur im 
concentrations of drug greater than 1 mg. per cent, and marked bacteriostasis 
was evident after 72 hours’ growth in 4 mg. per cent or less of these drugs. 
In 8 to 10 transfers, these organisms had become adapted so that they grew 
freely from small inocula in 5 mg. per cent drug-broth. At that time, or 
after several further transfers in this concentration of the drugs, they grew 
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freely in broth containing considerably greater concentrations of the homolo- 
gous chemical. Furthermore, in every instance, when an organism had 
become resistant to the drug in which it was grown, it acquired resistance 
to each of the other two drugs to about the same degree. In the case of 
the stock Type III pneumococcus, relatively little additional change in 
resistance was demonstrated when, after it had become accommodated to 
growth in 5 mg. per cent drug-broth, it was “trained” further to grow 
freely in a concentration of 20 mg. per cent. 

An illustration of the effect of induced resistance to growth is shown 
in figure 2. Growth curves in blood broth were made simultaneously with 
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Fic. 2. Growth curves of a sulfapyridine resistant strain, II] R, and of its parent Type III 
Strain done simultaneously without sulfapyridine and with 10 mg. per cent of the drug. 


the stock Type III organism and with the same strain after it had acquired 
resistance to sulfapyridine, as indicated in table 2. The curve of the 


original strain grown in 10 mg. per cent sulfapyridine shows the usual phases 
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of growth, bacteriostasis and killing exhibited by a susceptible pneumo- 
coccus when a small inoculum is grown in a sufficiently high concentration 
of drug.* The curves of the resistant organisms made both with and 
without sulfapyridine, 10 mg. per cent, were identical. They corresponded 
essentially to the curve of the parent strain grown without drug. 

While most of the strains tested could readily be made drug resistant 
in vitro in the manner indicated, this was not universally true. Individual 
strains varied in the ease with which this resistance was induced. For ex- 
ample, one strain, highly susceptible to sulfapyridine when first isolated, 
showed only a slight decrease in this susceptibility after 20 transfers in 
broth containing 1 mg. per cent of the drug, and this was the highest con- 
centration in which it would grow freely. This strain was a Type III pneu- 
mococcus isolated from the spinal fluid of a patient with meningitis who 
died in spite of intensive treatment with sulfapyridine.* 

It was of interest to determine to what extent drug resistance may be 
acquired by pneumococci grown in the presence of non-bactericidal concen- 
trations of drug without further transfers in drug-containing broth. The 
possibility that resistance might be induced in this manner was suggested 
in previous studies when growth curves in sulfapyridine-broth showed a 
marked decline in the viable population, which was followed by a steady 
increase (cf. reference 3, figure 8). A similar situation was presented in 
the growth curves shown in figure 1. The growth curves made with 3.6 
mg. per cent of drug indicated a static population after the first 4 hours, 
which was followed by a marked increase in the number of viable organisms 
after 12 and 48 hours’ growth in the sulfathiazole and sulfamethylthiazole, 
respectively. The curves carried out in drug concentrations of 9.0 mg. per 
cent were even more striking in this respect since there were hardly any 
colonies in the plates poured between 24 and 48 hours after the beginning 
of the test. A few colonies from the agar plates poured at 72 hours were, 
therefore, picked into blood broth and tested for susceptibility to the various 
drugs. The results are shown in table 3. The resistance of the organisms 
tested had increased to some extent in each instance. Among the organisms 
tested, the greatest increase in resistance was shown by the organism that 
had grown in 3.6 mg. per cent of sulfamethylthiazole. 


In VitTrRO SUSCEPTIBILITY OF STRAINS OF PNEUMOCOCCI ISOLATED FROM 
PATIENTS (TABLE 4) 


Sources of the Strains. Tests for resistance to sulfapyridine, sulfathiazole and 
sulfamethylthiazole were carried out on 61 strains isolated from 45 patients with pneu- 
mococcal infections. Two or more strains were tested in 7 of the cases, these being 
isolated at different times and/or from different sources. A special effort was made 
to obtain strains from patients with typical, uncomplicated pneumonia early in the 
disease and before chemotherapy was started, since these offered the best opportunity 
to correlate the clinical response to the drugs with the results of the in vitro tests. 


* This case does not appear in the tables. 
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TABLE III 


Change in Susceptibility of Strain OI after Growth in Drug-Broth for 72 Hours 


| Grown in Results of Tests for Resistance to 3 Compounds 





Greatest Concentration Lowest Concentration 
Time of Test No.of | Showing Growth in BB Showing No Growth in 
Mg. per | Organ- at 48 Hours BAP after 72 Hours 
Drug 100 ml | isms (mg./100 ml.) (mg./100 ml.) 
. Inocu- 
lated 


| ST 


Before 0 


After 72 hours’ | 0 
growth SP 
ST 
MT 
MT | 





| 


(See figure 1.) 


In this category there were 23 cases (numbers 1, 3 to 7, 13 to 18, 23 to 29, 31, 32, 37 
and 40). The remaining 22 cases included: 11 in whom either the treatment was 
begun late or there was some local or systemic complication (numbers 8 to 12, 20, 21, 
30, 33, 34 and 36); 2 in whom treatment was begun early but the strains tested were 
obtained later during the course of treatment; 5 with focal infections (numbers 19, 22, 
38, 39 and 41); and 4 with Type XXXIII® strains which were included only for 
comparison with the strain from Case 41. 


Susceptibility of Strains Obtained before Treatment. Almost all of 
these strains were found to be susceptible to the action of the three drugs 
tested, as evidenced by the fact that free growth, under the conditions of the 
test, was inhibited by small concentrations of these chemicals. Only three of 
the strains (from Cases 41, 44 and 45) were sufficiently resistant to one or 
more of the drugs so that free growth, as indicated by visible clouding of the 
broth cultures at 48 hours, occurred in the presence of 5 mg. per cent or more 
of drug. Ten additional strains isolated before chemotherapy was insti- 
tuted required a concentration of 6 mg. per cent or greater to maintain the 
bacterial population in the culture below the point where growth on agar 
plates occurred from transfers made at 72 hours. The latter may be con- 
sidered relatively resistant strains. 

The inoculum used, as indicated by plate counts, usually varied between 
30 and 300 viable organisms, only occasionally falling outside these limits. 
In Case 21, the results of tests carried out simultaneously with three different 
inocula of the same strain are shown. The results with the inoculum of 33 
organisms were essentially the same as with 330 organisms. The inoculum 
of 3300 organisms required significantly greater concentrations of drug to 
inhibit growth to the same extent. A second test done with a large inoculum 
similar to the last but carried out at another time gave the same result. 
Similar results were obtained with different inocula of the stock Type III 
strain. 





‘Z pue | Satqe} aas | 2s , Ill |sea Lt 
. . sun] | , | | 
einad 7 i. 
| wnjnds Be sAep OF 
*p andy vag =*UaAIS UMIES | ¢ ; pool ‘d 
*SISUD SnoauR ods 2 | | wnjnds ne ge ¢ Ls | 4 Sl 








1 |ost | wnjyndg 


ds | 0 

or jose | wmgnds . | 
*g aunsy sag ‘esdejay OU aAIZ UINIag Z | oss uinjnds ds | 0 
“USAIZ W938 ‘aseasIp Jivey D}eUINIYYy 


Z OR wnjnds dS 0 


“ _ 
porg | or | s is + 
S 


*¢ a1qe) pue | andy vag 


poold 
“A[SNOIAIIC SyaoM QT auIpuUAdens YK 
pezeal} {+ a1njjno poojq teruoumneud | ‘ug 


}4@ | wmynds 











007 wnjnds 





“UdATS UTIs Slt | wmynds 








SZl uinjnds 


*193e] USAT WINIaS | oot 








yeoiy 
OOF wnjnds 














Ls umynds 











*§ DINBY 3aG*UBAIS WITLIaS 


a wnjnds 

















Lal poold 











1LW ‘ ds 

















ywweq 
(Tut 0OT/*3ur) (‘at OOT/*3u) TENyR | 40 
SinoH Zf 19738 dVa sinoH gp 38 Ad ee | sisi adé yp 
SyIVUlIYy UI YWMOlr) ON UT YIMOIL JIQISIA wopg S8NI909 
SUIPIPTA UOT}eI} BULAID uoTZe41} queuw -ournsug 
-U2ddU0Z 3SaMO’T -W30U07) SaYyBIH -yealy 
| jo sinoy{ 




















=) 
Z 
< 
a 
Z. 
=_ 
4 
| 
ca) 
= 
“~ 
< 
_ 
cat 
Q 
Z 
< 
n 
Nn 
>) 
< 
=~ 
& 
n 
n 
< 
= 
) 
ea) 
a 
ea) 
a 
S) 
om 














Aqpiqndaosng 10} yay jo yNsoay 

















ajozelyyeyns 10 sulpluAdeyng yUwM JuoW eI] 
0} asuodsay 2Yy} 0} pue asinO> JedIUT]> 94} 0} S}[NSaY Vsay J] JO UOIe[aY BY} PuUe sUOI}DajUT BALDY 
YA SJUII}e WOIy pazejos] suresj}g snd9090WINaU Jo AozeIYyyAYyIoWRy[NG pue ajozely eying ‘eulplsAdeyng 0} AppIqudedsng 10} s}s0 | O1ZA Ul JO SzNSAY 


AI 31Ta&vL 


1010 





1011 


OF PNEUMOCOCCI 


" 
o- 
> 
_ 
= 
_ 
~ 
_ 
_ 
& 
o. 
Ss 
Nn 
~ 
ve 


ON 


OBSERVATIONS 


‘peddojs Bnip usyM peiinse. oaad | 





“wisAInauB d1V0Y | 
*UITLI9S J92Je DAIVVBou !Adeiay} ajozeryjzeyyns | F > > al 
jo sfep ¢ 3uunp +5q ‘uaald UmMIas |b Sz 
uaAts unsas | £ 


ool 
OO0t 
OOF 


ot 


"| a[qQe? aas 


7 


Ost 
-‘s1Surua yan PatiNdai ByUIII19} 
~eg *(jUauIzea13 jo Aep yI9T) peddors | oF 
SBM Ship Jajyye sAep ¢ pasdejai usy} ‘paaoid | oT 
“UIT SUBAIZ WINJaS ‘SISOqUIOIY SNUIS [eae] 


OL! 
oot 
091 

o000f 

“UJeIIS DUIVS UO 8}S9} [|V oor’ 
“A[SNOsuY}NUNIS BUOP $389} F 38117 | O&f 

“sABP QIOUI ¢ PeNnUIWUOO J2Aaq . ; | €£ 
I> {oor | 








‘stSuyuew INNO 


“UaAIs WINJas 





I> OSz 
€z1 | 


(4 OOT/*3ur) 
| SANOH ZZ 49758 dV | 
SyIPUIIY | ul YWMOIL ON | 
SuIpparA uonesy | 
-UaIU0-) 9MO’T 


winjn 


("yu OO1/*3ur) sour 


SInOH 8b 38 Ad 
Ul YIMOIL) BIQISTA 
BUIAIS) UOTB1} 
-U90U0-) IYSIP] 


unjnds 


ILIA ZEW | 
pooly 


Poold cost IIA OSW 


: 
poorg ast Ls L IIA |891N 


uinjgnds se 


IIA STW 


umnjnds A IIA 
unjnds ol 
pools 


wnjnds 


wn nd 
uinjnds 
unjnds 
awnynds 
umandc 


Pevld 
piny jeuids 


poc 1a 


winjnds iil |191N | 


—_— —— ———} 


Ill SSN | 


wanes 


iSLIN 
umnjnds _ I 


porn yuaul 
-yewaly | unsag | 
aiojag | queur | 
ain} | -3ea1y, 
“Ind Aeqd 
pooisi 


aoines | 
: °S adAy 


S8NI909 
-owmnaudg 


aay | 
pue 
X9S 


“194 


a 
| I Ade 
4 anig 


jo sinoy] 





Ayypiqndeosns 103 say jo WNsay 


panuyuoy—A] 





7 Nue rt sarori soac | 7 


‘ 
“ 
n 


ATA 





urminda 7 | on. 1 ee | ean 


LOWELL, ELIAS STRAUSS AND MAXWELL FINLAND 


Cc. 


F. 


NSN 
— 
oO 
— 





eR pou te qo 


‘Cp 0} ZH SJOqUINN) SUTeI}S J] TX XX IMAL ay} jo nog 


CADE “V SSIPY WOlj Uredjs JOPLIN ,,« | L lL 





‘eluounoud sego] jeoidA} pey sjuetjed ay) , 


JJOM UDAIS SPPAI] ‘pazejOS! SPA UTRI}S BUO UY} IIOU! JJBY 


‘Asdoyne 


Vv 


‘4.001 Sojeq peddoip ainjzessduwi9} awit) 0} sinoy Juasaidai ssoquinn 
, SYsRWOY ,, JopuN pajou sv ‘syuatjed awWOs OF UPAIZ SEM WINIIG 





*(SE61) SIWuuoWw pozees} aprureziuRyns, | ST 











*UdAIS UINIIG )«=—*‘UMOIg “1q] WO} UTeINS, 





‘eiuOUNsUdoYyoUOlG PII | 





*SSQO8 | 


-qe yeurwmopqe pue siquoyied ‘stiso1ydan 


“1 2198} vag) *UBAIZ UINIaS 








*pourejqo sem uwIsiue310 


Yor Wl} pny feurds jo as0y} ae S[IAIT 


“UdAIB WITIIS 





*painjzjns slam suIstuez10 


YyoryM Woly pny feulds jo asoy} ae S[aAa’] 


*U9AIS WITLIIS 





SYIVUIIY 
































L oo 2 2} 4 9 00F 
| st |st | 8 | + 8 
ie te | £ ) ol 6 ie 
| z Pie 4&2 3 z | O81 
| 09< | 09 og | +09 OF Oz | #SI 
|st |or_ | st S s 8 | 00S 
| 09< | 09< | O9< | +09 | +09 09 | 00s 
9 t | 8 et -# + | OOS 
Le S252 a: 
z z le >i i 1 |s8 
z I z >| I> I> | @ 
z z ¢ I> | I> 1 | s€t 
Z t jz I> | I> I> | €z 
z Prime se... I> | +z 
1 Seer I> | I> I> | oo¢ 
1 . oe >| I> 1> | SLi 
I 1 jt ‘>| i> 1> | SLI 
I | 1 | z >) I> | 002 
is 48 42 I> | I>] 1> | 06 
Pair ct 2 | 2 we 
| LW | is | as | LW | is | as | 
a ; 
(1m OOT/*3u) (yu OOT/*Bu) junin 
| sano] Z/ 491k dV snoH ghyeagq = |-POUl 
| 


ul YyMolrty ON 
SUIP[PIA UOT}e4} 
-U30U0Z) 3S9MO7] 


BuIA) 01} e1} 





-U90U0-) IsaysITT 


Ul YIMOID IqisiA | 


} 


009 | piny yeurds | 


umnjnds 


‘gjozeiyyeyns = [Ss ‘aulpiAdeyjns 
‘lp ase) WJ] SUIeI}s JURIsSISAI OY} YIM UOSsIIedWOD JOJ AjUO papnyoul are (@AIsNjoUl 
*Advidy) 3nap Sulanp pazejosi sea pajsa} wistuesso AjUO ay} (¢¢g puke Z SJoquINN) sased Z UT 











| ~ poog | —_ 
winjnds ; £ | 
ssaosqy Vv 
poold Lf 

wnesuojyliedg £ om 

wnjnds £ L’e 
ping yeuids | 6 «Fl | 
pinyyeuids | 14 *O°TT | 
piny jeuids | ¢ 49'S | 
ping feuids | + a 
poolg ¥ iy 
ping reurds | st+ 48st | 
Ping peuids | ZI+ |*6'hl | 
pingieuids| 2+ |x6b | 

pimp yeuids | ¢ - 
wmjnds | I | os 

| poo | s | 88 
eae jo 
poze] | 

a -OS] 

391N0S urns : 

Aeq. | 12491 








| 
| 
| 








Aypiqndeosng 410} ysay jo yNsay 








Pooled 


, SYARWIDY ne dopun pe wu astIM194 IO J1OUM 1d9ONY 
*}S9} dy) JO Suluulseq ay} Je apew sajzejd snod ie3e Aq posulwojep sv SUOI}eIZUIOUOD BnIp snolsea oy} Ul UMOIS LO90D0WINoUd jo JOqGUINNY :Mnjn20UuT 
‘aseasip JO JosuO WOJ} sAep jo Joquinu 


‘ajozelyyy {y JOLUIBNs 





LIN 


pajpjost urpajs KDG pure unsaq uaujDvaa KDG 
*PazLjOS!I VOM SUIeI}S JY} OWT} 9Y} JNOge 


| 


“pop 








panuyuoy—A] AAV], 


*SISIID JO BWI} BY} Jnoge ye "jw QO] /*3w ‘3n4ap pazyesnfuoouy) :s7aaaz poojg 
*P2IVAOI01 SIOYIO 


C] :°94a ‘yuawypad fo sano} 


dS :Mdoaayy nag 


























isuoypunjdx a 
_ ss, mi 7 ] ‘ii oe 
“- ‘ |1IIXXX] «* | SP 
‘a | « | + | — |INIXxx|sNW | oP 
‘a | as| + |11IXXx| « | € 
0 0 | © |WIxXxx|zon | ze 
—--——|- -|- od want d Ball 
“sAup 72 } (6) | 
‘a j|as|i + | ¢€ IIIXXX |L1W | 1F 
o | as | o | € | xx |sen| oF 
= 
| | | 
SsAeP 8 | | 
‘d ds + | & | TIX [9S | 6€ 
| 
| 
sAep 21 | } 
‘a |as| + | é | mx (osw|ee 
: — 
S | Ls 0 I IX ‘[€Z7W] Le 
se | us| + | s_ | ma _ |oew| oe 
| 
| | | 
aly quau | | 
-}e01 nz » 
sIsuD Ade anojen oor adh aay v- 
079g = [29 | “3any | year snd009 | pue | ‘on 
quouwl anid | on ‘Ke -oulnsug | X2ag 
-yRa1L ny ad 
jo Sanoj{ Poold 


POTEN SOPEENAE LL eae 
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Relative Susceptibility of Different Types. While the greatest dif- 
ferences in the in vitro susceptibility were exhibited by individual strains, 
there was some indication of differences among the types, even from the 
small number of strains tested. The outstanding example is Type XX XIII. 
The five strains of this type that were tested included the three most resistant 
strains and one that was relatively resistant. Among the strains isolated 
before chemotherapy was begun, relative resistance to one or more drugs 
was exhibited by three of eleven Type I strains (from Cases 5, 7 and 10), 
by two of six Type III strains (from Cases 21 and 22), by three of six Type 
V strains (Cases 25, 26 and 27) and possibly by one of the four Type VII 
strains (Case 34). The strains of Type II, IV and XII, numbering four, 
two and three, respectively, were all highly susceptible. 

Relative Susceptibility to the Three Drugs Used. In general, the sus- 
ceptibility to the three drugs was very similar for each strain. About one- 
half of the strains tested, however, showed a slightly greater susceptibility 
to sulfathiazole than to sulfapyridine, as indicated by the lower maximum 
concentration in which visible growth was noted at 48 hours and also by the 
lower concentration of drug in the cultures from which the surface plates in- 
oculated after 72 hours yielded no growth. Only one strain (obtained from 
an abscess in Case 41) was more susceptible to sulfapyridine than to sulfa- 
thiazole. The end points in the tests with sulfathiazole and sulfamethyl- 
thiazole were the same for two-thirds of the strains tested. The remaining 
strains were equally divided between those showing a somewhat greater effect 
from sulfathiazole and those in which the methyl derivative appeared to 
exert a slightly greater effect. Wide differences were very infrequent. 

Strains Obtained Early in the Disease (Third Day or Earlier) from 
Uncomplicated Cases of Pneumonia. lf there were any correlation between 
the susceptibility of strains to any drug and the response of the patient to 
treatment with that drug, one would expect to detect it in this group. Of 
the 23 patients in this category, all of whom were treated with either sulfa- 
pyridine or sulfathiazole, six had positive blood cultures and four, including 
one of the latter, were treated with specific serum in addition to chemo- 
therapy. 

The serum treated patients are of especial interest. Two of them had 
Type I pneumonia and failed to show any marked improvement after 24 
hours of drug treatment. One of them (Case 5) vomited excessively with 
sulfathiazole therapy but had an adequate blood concentration at the time 
serum was given. This was done partly because of the vomiting. The 
second patient (Case 7) was treated with sulfapyridine and had a high blood 
level before the serum was given. The pneumococci isolated from both these 
patients before drug therapy were relatively resistant, the former being the 
most resistant Type I strain in this group, as judged from the cultures at 
72 hours. Two sulfapyridine treated Type II cases (numbers 13 and 16) 
were given serum because of relapses of the pulmonary infection. One of 
these patients was the only one of the 23 early cases in this group who died. 
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The original strains in both instances were highly susceptible to the drugs. 
These cases will be considered separately later. Of the remaining 19 patients, 
14 had a critical drop in temperature and pulse rate within 36 hours and 5 
responded more slowly. There was no correlation between the duration of 
fever after the drug treatment was begun and the susceptibility of the orig- 
inal strain to the drug used. However, none of the strains isolated from 
these cases before treatment was highly resistant to the drugs. 

Strains from Patients Treated Late in the Disease and from Those Hav- 
ing Complicating Systemic Disease. None of the strains isolated from the 
11 cases in this group was resistant to the drugs in vitro, although the end 
points obtained with the various strains exhibited some differences. Fur- 
thermore, there was no definite correlation between the degree of suscepti- 
bility, as indicated by these end points, and the clinical response of the pa- 
tients. Three of the 11 patients died in spite of chemotherapy, supplemented 
in 2 of the cases by serotherapy. One fatal case of Type VII pneumonia 
(Case 34) will be considered later, since additional cultures obtained during 
the course of treatment were also tested. In Case 11, treatment with sulfa- 
thiazole was begun on what was probably the tenth day of the disease. The 
patient was extremely ill with Type I pneumococcus pneumonia and bac- 
teremia and died after 36 hours of drug therapy. The third patient who 
died had a non-bacteremic Type I pneumonia and rheumatic heart disease 
with some decompensation at the time treatment was begun (Case 12). He 
showed no response to sulfapyridine therapy, which was carried on for 5 
days and was then discontinued only because of the development of gross 
hematuria. Specific serum was also given without untoward reaction on 
the second day of the chemotherapy. The concentrations of drug attained 
in the blood of these three fatal cases were considerably greater than those 
required to induce marked inhibition of growth of their respective strains 
in vitro. 

One patient of this group (Case 21), in whom treatment with sulfa- 
thiazole for a severe pneumonia was started on the fourth day, showed a 
rather slow improvement. The Type III pneumococci obtained from the 
sputum of this patient before treatment were less susceptible than the strains 
from all but one of the other Type III cases studied. This patient had 
evidence of abscess formation in his lung and he may also have had under- 
lying tuberculosis, although this could not be established definitely. 

Comparison of Susceptibility of Strains Isolated at Different Times from 
the Same Patient. Of especial interest are the seven patients in whom strains 
of the same type were isolated both before treatment and after several days 
of chemotherapy, since they offered an opportunity to learn whether drug- 
resistance could be induced in the usual course of treatment. Only three 
of these patients (numbers 13, 16 and 34) were treated for pneumonia; the 
other four received the drugs for focal pneumococcal infections. Two had 
meningitis (Cases 38 and 39), one had lateral sinus thrombosis which was 
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complicated later by meningitis (Case 22), and the fourth had pneumococcal 
peritonitis and an abdominal abscess complicating a nephrotic syndrome 
(Case 41). 

The Type XXXIII pneumococci isolated in Case 41 were all highly re- 
sistant to each of the three drugs. The strain isolated in this case from the 
peritoneal fluid aspirated before chemotherapy was begun was the most re- 
sistant strain obtained from any of the patients in the course of this study. 
As far as could be ascertained, this patient had not been treated with sulfon- 
amide drugs on any previous occasion. All the three strains tested were 
resistant to each of the three drugs used in the tests, the differences being 
irregular. The pneumococci isclated from the blood on the day after sulfa- 
pyridine therapy was begun, however, were much less resistant, according to 
this test, than the original peritoneal strain, and the organisms obtained 
from the abdominal abscess at autopsy were intermediate in resistance. The 
patient died after 16 days of intermittent sulfapyridine therapy, chiefly as a 
result of nephritis. The peritonitis had apparently cleared completely and 
the large abscess of the abdominal wall was the only evidence that remained 
of the original infection. 

The first strain isolated before treatment in each of the other six patients 
was susceptible to each of the three drugs. In three of these patients, the 
results of tests done on all the organisms isolated indicated no change in this 
susceptibility. One of these three patients (Case 34) had Type VII pneu- 
monia with bacteremia and an underlying luetic aortic aneurysm. Bac- 
teremia persisted during 5 days of sulfathiazole therapy, high concentrations 
of the drug being maintained in the blood during most of this time. Serum 
treatment was then given, but, although all subsequent blood cultures were 
sterile, the patient died. Autopsy showed an extensive pneumonia in addi- 
tion to the aneurysm. The other two patients both had Type XII pneumo- 
coccal meningitis and succumbed in spite of persistent treatment with sulfa- 
pyridine, supplemented at first with serum. All the organisms that were 
isolated from these two patients and tested showed equally high degrees of 
susceptibility to the three drugs. In Case 39 the last strain was obtained 
after 5 days and in Case 38 after 15 days of chemotherapy.* 

In Case 22, treatment with sulfapyridine and serum was given for lateral 
sinus thrombosis and Type III pneumococcemia prior to operation. The 
patient improved, blood cultures made after the operation were sterile and 
the drug therapy was discontinued after a week. Shortly thereafter, fever 
recurred, sulfapyridine therapy was resumed but, in spite of it, meningitis 
developed and subsequent blood cultures were again positive. The strain 
obtained from the blood of this patient before treatment was susceptible to 
the three drugs used, but less so than any of the Type III strains obtained 
from five other patients studied. ‘The strain isolated from the blood 13 

*In a recent fatal case, Type XIX pneumococci obtained from spinal fluid after 24 days 


of intensive sulfapyridine treatment were only slightly more resistant to sulfapyridine and 
sulfathiazole than the pneumococci obtained before the treatment was begun. 
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days after drug treatment was started was-only slightly more resistant to 
the drugs, as judged by the result of the cultures made after 72 hours, while 
the organisms grown from the spinal fluid 2 days previously exhibited con- 
siderable resistance to the drugs. 

The course of events in the two patients with Type II pneumonia, each 
of whom had a relapse of the pulmonary infection, one during the course 
of sulfapyridine treatment (Case 16) and the other shortly after treatment 
with this drug was discontinued (Case 13), is shown in figures 3 and 4, 
respectively. In the former, the relapse occurred after 5 days of treatment 
at a time when the patient seemed much improved—temperature, pulse and 
leukocyte count were normal, and the blood culture which had been positive 
during the first two days of treatment had become sterile. With the re- 
lapse of fever, rusty sputum recurred, the pulmonary lesion extended from 
the right lower lobe to involve the entire right lung and the blood culture 
again was positive. Following serum therapy, and without discontinuing 
the drug, the blood cultures again became sterile, but the patient died four 
days later. The blood concentrations of the free sulfapyridine at the time 
of relapse and again before death were 6.3 and 8.1 mg. per cent, respectively. 
At autopsy the only significant finding other than the acute lobar pneumonia 
was a small encapsulated empyema. The organisms obtained from the 
sputum of this patient before treatment were highly susceptible, while those 
grown from a second sputum at the time of the relapse were highly re- 
sistant to sulfapyridine. 

Case 16 was that of a non-bacteremic Type II pneumonia who was 
treated with sulfapyridine on the first day of illness and had what appeared 
to be a good response within 36 hours (figure 4). The drug treatment was 
continued for a total of 5 days, the temperature and pulse remaining normal. 
At the end of this time the patient still appeared well except for slight 
vomiting, and the leukocyte count was normal. ‘Treatment with the drug 
was then stopped. A few hours later the temperature, pulse and respira- 
tions rose. On the following day the sputum was again rusty and the 
pneumonia had spread from the right upper to involve the right lower lobe. 
Further treatment with sulfapyridine resulted in a drop in temperature, but 
the elevation of pulse rate and the symptoms persisted until after specific 
serum was given. As in Case 13, so in this case, the pneumococci isolated 
from the sputum before treatment were highly susceptible, while the Type 
II organisms grown from a second sputum during the relapse were highly 
resistant. 

* In each of the last three cases, the strains isolated after treatment showed 
greater resistance not only to sulfapyridine, the drug with which the patients 
were treated, but also to sulfathiazole and to sulfamethylthiazole. Of the 
later cultures, such differences as were noted in the relative resistance to the 
three drugs were similar to those exhibited by the original cultures made 


before the chemotherapy. 
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Strains Originally Isolated during the Course of Drug Treatment. Two 
such strains were tested, a Type I strain from Case 2 and a Type VIII 
strain from Case 35. The patient with Type VIII pneumonia had a drop 
in temperature and pulse rate after 9 grams of sulfapyridine were given in 
40 hours; the drug was discontinued at that time because of persistent 
vomiting. Fever and symptoms recurred after 36 hours. Crisis occurred 
24 hours after drug therapy was resumed. The pneumococcus isolated 
from this patient when the fever recurred was found to be susceptible. The 
Type I strain was from a patient who had a relapse of fever during therapy 
and after what looked like a critical response to sulfapyridine. A rapid 
crisis followed serum administration, while the drug therapy was being con- 
tinued. The course in this patient is illustrated in figure 5. ‘The strain 
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Fic. 5. Course of the disease in Case 2. 


isolated before the serum was given was quite resistant and grew freely in 
concentrations well above that found in her blood at the time when the fever 


recurred.* 


* This patient was readmitted 614 months later with left lower lobar pneumonia and was 
treated with sulfathiazole. She responded by crisis 36 hours after the initial dose. Type ! 
pneumococci isolated from rusty sputum before treatment were resistant to sulfapyridine and 
sulfathiazole to about the same extent as in the first entry. Specific antibodies developed 


during convalescence. 
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DISCUSSION 


Throughout this paper the terms “ susceptibility’ and “ resistance ”’ 
have been applied rather loosely to express the relative facility with which 
inhibition of growth takes place in a favorable culture medium containing 
graded concentrations of effective chemotherapeutic drugs. Except as ap- 
plied to the strains adapted artificially to growth in the presence of these 
drugs, the terms express only a relative ability of strains to grow in com- 
paratively small concentrations of the drugs. With the exception of the 
Type XXXIII organisms from Case 41, the growth of all of the strains 
isolated from patients was markedly inhibited by relatively small amounts 
of the drugs in the media used. 

The test for this so-called “ susceptibility’ or “ resistance” as used 
here is, of course, rather crude. The many factors involved in the growth 
of pneumococci in artificial media and the variations exhibited by different 
types and strains, especially when first isolated, are well known. The test 
is, therefore, only a comparison of such growth after some degree of adap- 
tation to the non-drug containing artificial medium used. ‘This medium itself 
probably contains many factors, some known and many unknown, which 
may interfere to varying degrees with the growth in the media itself as well 
as with the action of the drugs. The results of the tests, therefore, reflect 
only the sum total of these artificial influences on the organisms. While 
the test is not altogether a satisfactory one, we have not as yet found a 
simpler in vitro test that is more satisfactory. The use of benzidine-blood 
agar, as suggested by MacLeod,”° has not been successful in our hands, even 
for the detection of the most resistant strains, including those made resistant 
artificially. 

The interpretation of susceptibility or resistance, as judged by the re- 
sults of these tests, in terms of the actual infection of a living host by the 
given strain on the one hand, and the response of the infection to treatment 
with the corresponding drug, on the other, is justifiable only in so far as 
this can be or has been actually demonstrated under strictly controlled con- 
ditions. The strict correlation is feasible only in experimental infections 
in animals, and even there the essential factors can be controlled only with 
great difficulty. With human infections the correlation is extremely dif- 
ficult because of the numerous factors in the host and in the invading or- 
ganism which are involved in the processes of recovery, in addition to 
factors introduced by the drug itself. 

It was not possible to test all the strains encountered in the clinical cases. 
Those chosen for the tests were obtained, in general, from two kinds of 
cases: (1) those with early uncomplicated pneumonia and (2) those in 
whom the clinical course or the response to the drug offered the possibility 
of finding some correlation. It is of interest, in view of the generally 
favorable response of the early cases to drug therapy, that all the strains 
isolated before treatment were highly susceptible to these drugs. In almost 
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every instance growth was markedly inhibited by concentrations readily 
maintained by the patient in the course of treatment. In view of the addi- 
tional fact that most patients have some degree of natural antibody to the in- 
fecting organism early in the course of pneumonia,’” ** and because of the now 
well known synergistic action of these drugs and specific antibody,’** ™ 
it is not surprising that favorable responses to these drugs are so constant. 
Within certain limits, differences in susceptibility may readily be offset by 
variations in immunity, thus obscuring any strict correlation that may exist 
between susceptibility of the organism to drugs and clinical response of the 
patient. The fact that the strains from some patients whose response to 
chemotherapy was not optimum showed relatively less susceptibility to the 
drugs in the tests may, therefore, be significant. On the other hand, it 
should be noted that no early cases of uncomplicated pneumonia were en- 
countered in whom the organisms isolated before treatment were highly 
resistant. 

The factors underlying the variations in the response of different strains 
or types to the bacteriostatic action of the drugs were not studied. The fact 
that the Type XXXIII strains as a group were the most resistant of the 
organisms isolated from patients before the administration of drugs is of 
interest in this regard. At least four of these strains grew poorly or not 
at all under strictly aerobic conditions when they were first isolated. They 
had become gradually adapted to aerobic growth in the fluid media and on 
the surface of blood agar plates by the time the tests were carried out. 

Of special interest are the strains isolated from patients after they had 
been treated with sulfonamide drugs, particularly when pneumococci of the 
same type, isolated before the beginning of the chemotherapy, were available 
for comparison. The results of the tests with these strains indicate that 
the in vitro resistance of pneumococci may be increased in the patient by 
chemotherapy, just as it is induced in the culture tube by exposure to the 
drugs. This alteration in susceptibility of the strains was consistent with 
the observed clinical course of the disease in the patients from whom such 
organisms were isolated, as illustrated in Cases 13 and 15 and in figures 
3 and 4 (cf. Ross **). 

Several points should be made in this regard. (1) Not all patients 
whose clinical response to treatment was unfavorable showed such changes 
in the in vitro susceptibility. This is illustrated in Case 38. (2) It is not 
certain whether such changes may not occur in patients who have an al- 
together favorable response. This aspect was not investigated, partly be- 
cause of the great difficulty of isolating pneumococci from such patients 
after chemotherapy with effective drugs. This difficulty was encountered 
even in a number of patients who had a definite relapse of the pulmonary 
infection with spread of the lesion. (3) A poor response to chemotherapy 
may be associated with systemic complications in the patient. Some of these 
complications may be adversely affected by the treatment or may interfere 
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with the proper action of the drugs. Since such complications are most 
frequent in very old individuals, it is not surprising that the results of 
chemotherapy in this group are not so striking as among younger patients. 
(4) Other factors may affect chemotherapeutic activity directly. High 
temperatures, for example, may influence the action of the drugs.” 

It may be worth noting that response to serotherapy is essentially in- 
dependent of chemotherapy except as it is enhanced by the latter. Poor 
responses to serum, where drugs fail, are usually due to the same causes as 
the failure of serum alone. Chief among these causes are delayed treat- 
ment and complicating systemic disease. This should be borne in mind in 
the interpretation of failures from combined therapy. 

For most of the strains of pneumococci tested, the results indicated that 
the three drugs used were equally effective, weight for weight. In a con- 
siderable number of the strains tested, however, the same degree of growth 
inhibition was produced by smaller concentrations of sulfathiazole than 
of sulfapyridine. Likewise, with the same concentrations of drugs, sulfa- 
thiazole usually exhibited measurably greater bacteriostatic action than sul- 
fapyridine, as illustrated in figure 1. At the moment, sulfathiazole has not 
vet been used extensively enough to warrant final conclusions as to its ef- 
ficacy in the treatment of pneumococcal infections as compared with sulfa- 
pyridine. Indeed, some differences of opinion have been expressed on 
this point. Several clinical reports, however, suggest that, aside from the 
factors of toxicity, sulfathiazole may be slightly more effective than sulfa- 
pyridine in the treatment of pneumonia.’” 

The studies on the production of resistance by in vitro methods are of 
interest in certain respects. Significant is the fact that the resistance in- 
duced by growth in any one of the three drugs used was associated with 
resistance to the other two drugs, and usually to the same degree. This 
corresponded with the findings in those patients from whom relatively 
resistant strains were isolated after treatment with one of the drugs. These 
strains showed similar changes in resistance to the homologous drug and 
to the two other chemicals used in the tests. The three drugs tested are 
the only ones which, at the time of this writing, have been shown to have 
definite therapeutic value in the treatment of pneumococcal infections. The 
clinical implication would naturally be that any failure of therapy with one 
of these drugs, arising purely out of the resistance of the infecting organism 
to the particular drug that is used, would probably not be remedied by chang- 
ing to either of the other two drugs. Whether or not this is actually true 
awaits further critical observations. 


SUMMARY 


1. The susceptibility or resistance of pneumococci to the bacteriostatic 
action of sulfapyridine, sulfathiazole and sulfamethylthiazole was tested in 
vitro by the ability of various strains to grow in a favorable medium con- 
taining graded concentrations of these drugs. 
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2. Strains of pneumococci initially susceptible to the bacteriostatic action 
of these three drugs were made resistant by growth in media containing in- 
creasing concentrations of these drugs. Strains accommodated in this man- 
ner to growth in one of the drugs not only acquired resistance of a high 
degree to the action of the homologous drug, but also became resistant to 
the other two chemicals to approximately the same extent. Individual 
strains varied in the ease with which “ fastness”’ was acquired in this 
manner. 

3. Some increase in drug resistance of pneumococci was noted after 72 
hours’ growth in bacteriostatic concentrations of these chemicals and with- 
out further exposure to them. Under such circumstances the increase in 
resistance may be greater when a small concentration of drug is used. 

4. Strains of pneumococci isolated from patients with pneumonia or with 
purulent infections before treatment with drugs was started almost all 
showed a high degree of susceptibility to sulfapyridine, sulfathiazole and 
sulfamethylthiazole in vitro. Concentrations of drug well within the range 
that can be maintained therapeutically usually induced marked inhibition of 
growth in these strains in otherwise favorable media. 

5. Individual strains varied with respect to the concentration of drugs 
necessary to produce the same degree of bacteriostasis. The different types 
also appeared to vary in the frequency with which relatively resistant strains 
were encountered, but the numbers of strains and types treated were too few 
to make definite comparisons. The greatest resistance was found among 
the Type XXXIII strains. Lesser degrees of susceptibility appeared to be 
more frequent among the Type III and Type V strains than among those of 
the other common types. 

6. In general, most of the strains showed the same degree of growth 
inhibition with approximately equal concentrations of each of the three 
drugs used in the tests. A considerable number of strains, however, were 
somewhat more susceptible to sulfathiazole than to sulfapyridine, according 
to the results of these tests. The greater bacteriostatic action of sulfa- 
thiazole as compared with sulfapyridine was also confirmed by growth 
curves. Differences between the susceptibility of strains to sulfathiazole 
and to sulfamethylthiazole were smaller, less frequent and more irregular. 

7. Strains isolated from three patients after several days of drug therapy 
and during a relapse of the pulmonary infection were found to be relatively 
resistant to the drugs. In the two of these three cases from which pneumo- 
cocci of the same type isolated before the beginning of drug therapy were 
available for testing, these pneumococci were found to be highly susceptible. 
The latter strains were equally resistant to sulfapyridine, the drug with which 
they were treated, and to sulfathiazole and sulfamethylthiazole. In some 
other patients who failed to respond to chemotherapy, however, no change 
in the susceptibility of the pneumococci could be demonstrated. 

8. Various factors concerning the methods and the interpretation of the 


results were discussed. 
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SULFATHIAZOLE IN THE TREATMENT OF 
PNEUMOCOCCUS PNEUMONIA * 


By VERNER B. CaLtomon, M.D., and WiLL1AMm E. Gooppastor, M.D., 
Pittsburgh, Pennsylvania 


In view of the remarkable therapeutic effects obtained with sulfanilamide 
and sulfapyridine it was to be expected that investigators would direct their 
efforts to the preparation of derivatives or modifications of these drugs 
which, while retaining their therapeutic activity, would be free of the unde- 
sirable side-effects so commonly encountered in their use. One of the prod- 
ucts recently made available is sulfathiazole (2-sulfanilamidethiazole ), which 
was independently synthesized by Fosbinder and Walter, and Lott and 
Bergeim.’* 

Several reports on the pharmacology and experimental use of this drug 
in animals and man have recently been published. From these the following 
observations may be cited. It is more soluble than sulfapyridine * and is 
more rapidly absorbed from the intestine.” *° Following the administration 
of a single oral dose in man, the maximum blood level is usually attained in 
two hours, and is fairly well maintained for from four to six hours.’ It is 
more rapidly excreted, and to a greater extent, than sulfapyridine.”*° The 
conjugated, or acetylated form occurs in lower proportion in the blood and 
urine than is the case with sulfapyridine.* ° 

In pneumococcus infections in mice the therapeutic efficiency of sulfa- 
thiazole was found to equal that of sulfapyridine, when administered as | 
per cent of the diet. However, wnen given as a lesser percentage of the 
diet,° or when administered in suspension by mouth,*’ sulfapyridine ap- 
peared to be the more efficient of the two. It has been suggested by Long 
that this apparent discrepancy may be due to the more rapid disappearance of 
sulfathiazole from the blood.* In the treatment of pneumococcus pneumonia 
in man this investigator, on the basis of his preliminary experience, believed 
sulfathiazole to be about as effective as sulfapyridine. Recently Flippin, 
Schwartz and Rose, from their experience with comparable series of 100 
cases each, concluded that sulfathiazole and sulfapyridine are apparently 
equally effective in the treatment of pneumococcus pneumonia in mat. 
Their mortality rate in the sulfathiazole series was 7.4 per cent, and in the 
sulfapyridine series 11.4 per cent.* 

In experimental studies with mice sulfathiazole proved to be definitely 
less toxic than sulfapyridine when administered parenterally as a single dose 
of the sodium salt.**° This relationship was apparent also when repeated 

* Received for publication August 12, 1940. 

From the Department of Respiratory Diseases, Medical Division, Allegheny General 


Hospital, and the Department of Respiratory Diseases, Montefiore Hospital, Pittsburgh, Pa. 
The sulfathiazole used in this study was furnished by E. R. Squibb & Sons, New York 


1024 





SULFATHIAZOLE IN PNEUMOCOCCUS PNEUMONIA 1025 


oral doses were administered to rats and monkeys.° When repeated oral 
doses were administered to mice sulfapyridine appeared to be the less toxic 
of the two; but when the dose was kept at therapeutic levels no difference in 
toxicity could be noted. The principal pathologic change in these animals, 
if any were present, was renal damage.® Following the administration of 
sulfathiazole to white rats precipitation of the drug was found to occur in 
the distal collecting tubules.*° 

In man during the treatment of pneumonia with sulfathiazole some 
temporary impairment of renal function has at times been noted, as evi- 
denced by oliguria, low specific gravity and diminished urea clearance.* 
However, a complete return to normal function usually occurred during the 
continued administration of the drug.* Occasionally anuria with azotemia 
occurred.’ In one case anuria for 48 hours followed the cessation of 
therapy.* Mild * or microscopic * *** hematuria has been noted in. several 
instances. Occasionally gross hematuria has been observed.**** In one 
case recently reported the collecting tubules of the kidneys at autopsy were 
dilated and many were partially or completely obstructed by deposits of 
crystalline material.** 

Other toxic effects occasionally observed during the administration of 
sulfathiazole in man are nausea and vomiting,®****’ dizziness,” drug 
fever,” **? drug rashes,* * *** and conjunctival and scleral congestion.* * "* 
However, the nausea and vomiting are reported to have been mild and in- 
frequent and not to be compared in intensity and persistence with that so 
frequently seen attending sulfapyridine therapy.* **** Cyanosis due to the 
drug has either not been noted * or has been minimal.** Neither have the 
more serious blood dyscrasias been reported,***** although mild leukopenia 
with granulocytopenia has been observed.” 

During the past six months a clinical trial of sulfathiazole in the treat- 
ment of a series of 50 cases of pneumococcus pneumonia in Pittsburgh has 
been conducted. All cases included in this series had roentgenographic evi- 
dence of consolidation, and either a positive blood culture or sputum in 
which the pneumococcus was the predominating organism. A history, phys- 
ical examination, urine analysis, blood count, blood culture, sputum exami- 
nation, and roentgenogram of the chest were obtained routinely on admis- 
sion. Blood cultures were taken at two-day intervals or more frequently 
when indicated. Identification of the type of pneumococcus present in the 
sputum was made by the Neufeld method. There was no selection of cases 
for treatment. A tentative diagnosis of pneumonia having been made, 
sputum and blood were obtained for bacteriological study, and sulfathiazole 
treatment was instituted at once without waiting for laboratory reports, thus 
avoiding unnecessary loss of time. 

Included in this report are all cases of pneumococcus pneumonia treated 
with sulfathiazole, with the exception of three which terminated fatally in 
less than 24 hours after admission, after each had received only 8 grams of 
the drug. The series included cases of Types I, II, III, IV, V, VI, VII, 
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VIII, IX, XI, XIII, XV, XX, XXII, XXII, XXIV, and XXV._ The pa- 
tients’ ages varied from 20 to 82 years, the average age of those who re- 
covered being 44. The general degree of severity of infection was at least 
equal to that usually encountered, as shown by the fact that 16 patients, or 
32 per cent of the total, had positive blood cultures on admission. Four 
patients were admitted on the first day of the disease, 9 on the second, 9 on 
the third, 8 on the fourth, 9 on the fifth, 4 on the sixth, and 2 on the seventh. 
In five cases the date of onset was uncertain. Sulfathiazole was adminis- 
tered orally in all cases in dosage similar to that employed in sulfapyridine 
therapy. [our grams were administered at the outset, followed by 1 gram 
every four hours. Ina few cases the interval between doses was reduced to 
three hours. The total quantity given to each patient varied from 7 to 75 
grams, the average being 33 grams. Blood sulfathiazole determinations, 
urine examinations, and complete blood counts were made daily during the 
course of treatment. 

In this series of 50 patients four deaths occurred—a mortality rate of 8 
per cent. Of those who recovered, several had additional physical disabili- 
ties. One patient had chronic interstitial pneumonia with calcification of the 
pleura on the opposite side, another had post-tuberculous fibrosis of the right 
apex, two had syphilis, one had active thyrotoxicosis with auricular fibrilla- 
tion, one had advanced arthritis deformans, and two suffered from acute and 
chronic alcoholism. 

Thirty-four patients had negative blood cultures; of these one died. 
This (case 1) was a 49-year-old woman with Type III pneumonia who was 
admitted on the sixth day of her illness. Immediately preceding the develop- 
ment of pneumonia she had had a cold of several weeks’ duration ; and prior 
to that she had been in poor health for several years, during which time she 
suffered from shortness of breath, substernal pain on exertion, poor appetite 
and loss of weight. Two days after admission she developed asthma and 
pulmonary edema. This was followed by stupor, convulsions, coma, and 
death on the following day. On the last day of her illness her blood non- 
protein nitrogen, which had been 33.3 mg. per 100 c.c. on admission, rose to 
96 mg., and her blood sulfathiazole to 16 mg. Whether the final train of 
events was due to the breakdown of an already embarrassed cardio-renal sys- 
tem under the stress of acute infection, or whether it was due in greater or 
lesser degree to the effect of the drug must remain a matter for conjecture, 
as permission for autopsy was refused. <A rather high blood sulfathiazole 
level (12.9 mg. per cent) within 12 hours of the onset of treatment suggests 
that some degree of kidney insufficiency existed at the onset of drug treat- 
ment. 

Sixteen patients had positive blood cultures; of these three died. One 
(case 2) was a 74-year-old woman with Type III pneumonia who had been 
ill for two weeks prior to admission, but in whose case the date of onset of 
the pneumonia was uncertain. She promptly developed pulmonary edema 
and died within 36 hours of admission. 
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Another (case 3) was a 70-year-old man with Type II pneumonia, first 
seen on the sixth day of his illness with consolidation of the right upper lobe. 
On admission his blood sugar, non-protein nitrogen and creatinine were re- 
spectively 270, 86, and 3 mg. per 100 c.c._ Because of his azotemia, when 
his temperature fell to normal within 36 hours of the institution of treat- 
ment, the dosage of sulfathiazole was sharply reduced. Notwithstanding 
the favorable temperature curve the patient’s condition steadily became more 
grave. He died four days following admission after having received a 
total of 17 grams of the drug. 

The other (case 4) was an obese 79-year-old man with Type XX pneu- 
monia who was admitted on the fourth day of his illness. He also had 
diabetes mellitus. This patient’s temperature fell to normal within 24 hours 
of the institution of treatment and a roentgenogram a few days later showed 
considerable clearing of the pneumonic involvement. However, during his 
stay in the hospital his pulse rate varied from 120 to 130 with frequent 
extrasystoles, and the roentgenogram showed a very broad heart shadow. 
His blood non-protein nitrogen was 54.1 mg. per cent. On his sixth day in 
the hospital he suddenly developed abdominal distention and vomiting, fol- 
lowing which he rapidly sank into coma and died the following day. An 
electrocardiogram taken a short time before death showed delayed intra- 
ventricular conduction. At autopsy relatively little pneumonia was found. 
The pancreas showed hyalinization of the islets of Langerhans and fatty 
infiltration. The kidney showed combined lesions of arterial nephrosclero- 


sis and nephrolithiasis. Analysis of the granular stones present in the pelvis 
showed them to contain 0.1 per cent sulfathiazole, from which it was con- 
cluded that the sulfathiazole was absorbed by the small granular stones al- 
ready present. The liver cells showed fatty infiltration and toxic swelling 
which may have resulted from the effect of the drug on a liver already dam- 
aged by diabetes and passive congestion. ‘The heart showed interstitial 


myocarditis. 

Table 1 shows the mortality statistics analyzed from the standpoint of 
type of infection and presence of bacteremia. Table 2 shows these statistics 
analyzed from the standpoint of age. 

In 29 patients (58 per cent of the total number ), including eight patients 
with bacteremia, the course of the disease appeared to have been prematurely 
terminated by the administration of sulfathiazole, recovery from the acute 
phase, as evidenced by subsidence of fever, reduction of pulse and respiratory 
rates and a marked improvement in the subjective symptoms, having occurred 
in from 10 to 60, or an average of 25 hours after treatment was instituted. 
Several other patients in the series also recovered rapidly, but in their cases 
this feature lacked significance, as either their illness was already far ad- 
vanced when treatment was started, or the date of onset of their infection 
was unknown. 

In a few cases a low-grade irregular fever, unattended by other symptoms 
or signs of illness, followed apparent recovery from the active pneumonic 
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Mortality Statistics. Analysis as to Type and Presence of Bacteremia. 
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TABLE II 


Mortality Statistics. Analysis as to Age. 





Age 20-29 | 30-39 | 40-49 50-59 | 
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50 











Cases 11 7 | 12 | 10 
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Deaths . 7 | | | 





process and continued for several days after sulfathiazole administration had 
been discontinued. A similar fever has also been noted in cases treated with 
serum ** and with sulfapyridine. While its mechanism is obscure it is ap- 
parently without important significance. Regardless of the immediate effect 
of sulfathiazole treatment on the temperature curve, almost all patients ex- 
perienced a marked amelioration of symptoms. They appeared much more 
relaxed and comfortable, lost their anxious expression, and usually rapidly 
regained their appetite. 

Leaving out of consideration two cases with evidence of impairment of 
renal function, the concentration of sulfathiazole in the blood varied from 
2.0 to 12.8 mg. per 100 c.c., averaging 6.2 mg. No direct relation could be 
seen between the blood level and the clinical response. Four patients with 
blood levels below 3 mg. per cent recovered promptly and prematurely by 
crisis, while one patient with blood levels constantly above 5 mg. per cent 
had a protracted course. From this standpoint also a marked resemblance is 
shown to cases treated with sulfapyridine. The leukocyte count in genera! 
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followed the course of the disease, falling with clinical evidence of recovery. 
However, in six cases a definite stimulating effect of the drug on leukocytosis 
is suggested by the fact that the count remained elevated after all fever had 
subsided as long as administration of the drug was continued. 

Toxic effects of sulfathiazole administration were inconspicuous. Ob- 
servations on this phase of the study have been gathered from a series of 65 
patients, since 15 cases of non-pneumococcic pneumonia were also treated 
by this method. Five patients had been nauseated and two patients had 
vomited before drug treatment was started; in their cases these symptoms 
promptly subsided during treatment. After sulfathiazole treatment had 
been instituted nausea occurred in eight, vomiting in six, and diarrhea in two 
cases of this group of 65. Except in the case of one patient, who was 
nauseated over a period of three days but who did not vomit, all three symp- 
toms were isolated occurrences and of mild degree, and never made it neces- 
sary to interrupt the continuity of treatment. From our experience thus far 
this comparative absence of undesirable gastrointestinal symptoms appears to 
be the most striking feature of the clinical picture of patients on sulfathiazole 
treatment as contrasted with that of patients treated with sulfapyridine. 

Microscopic red blood cells were found on occasion in the urine of 24 pa- 
tients to whom sulfathiazole was administered. In seven cases they were 
present on admission. No instances of gross hematuria were encountered. 
In this connection it is interesting to note that sulfathiazole crystals were re- 
ported as present in one or more specimens of urine from 36 of the 65 pa- 
tients receiving this drug, although no cases of sulfathiazole calculi were en- 
countered. 

In addition to the case (case 1) already cited one other patient was ob- 
served presenting evidence of renal impairment with azotemia possibly di- 
rectly due to the administration of sulfathiazole. This (case 5) was a 77- 
year-old woman with Type I pneumonia, who was admitted on the fourth 
day of her illness with consolidation of two lobes. On admission her urine 
contained a trace of albumin, an occasional hyaline cast, and a few red blood 
cells. Her fever subsided by crisis within 12 hours of the institution of 
sulfathiazole treatment. Blood taken 36 hours after admission (24 hours 
after recovery from pneumonia) contained 66.6 mg. non-protein nitrogen 
and 13.2 mg. sulfathiazole per 100 c.c. Three days later the blood non- 
protein nitrogen had risen to 75 mg. and the blood sulfathiazole to 20 mg. 
Mild delirium and a slight secondary rise of temperature developed. Fol- 
lowing cessation of sulfathiazole therapy and free administration of fluids 
parenterally, rapid improvement occurred. Within three days the blood 
non-protein nitrogen had fallen to 48.8 mg., and a few days later to 34.7 mg. 
The patient made a complete recovery. Even though the functional capacity 
of this patient’s kidneys may have been impaired before treatment, as sug- 
gested by her age and the laboratory findings on admission, and perhaps 
further adversely affected by the infectious process, one cannot ignore the 
possible direct relationship between the administration of the drug and the 
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development of azotemia. This is all the more true because of the well 
known occurrence of similar complications occasionally attending the ad- 
ministration of sulfapyridine, and because of the experimental and clinical 
observations previously cited **’** of the precipitation of sulfathiazole crys- 
tals in the collecting tubules of the kidneys. In this connection the advisa- 
bility of liberal administration of fluids during sulfathiazole therapy with 
the purpose of preventing precipitation or, if this has already occurred, re- 
dissolving the precipitate should be stressed. 

One other patient with marked azotemia on admission was observed in 
addition to the fatal case (case 3) already discussed. ‘This (case 6) was a 
52-year-old man with Type VI pneumonia involving the right upper lobe. 
His blood non-protein nitrogen within a few hours of admission was 101.8 
mg. per 100 c.c. On sulfathiazole medication he made a prompt recovery 
from his infection; and the drug was discontinued after 48 hours, during 
which 15 grams were administered. On the following day his non-protein 
nitrogen had fallen to 76 mg. and it continued to fall thereafter to normal. 
He left the hospital apparently completely recovered from his illness. 

A rash probably due to sulfathiazole occurred in two cases—in one 
morbilliform, and in the other purpuric in character. In both cases it ap- 
peared after several days of treatment and did not seem to be associated with 
any increased toxicity or other unfavorable development. However, upon 
its appearance the drug was promptly discontinued. Both cases recovered. 
Two patients who exhibited renal impairment developed mild delirium. A 
third patient was delirious on the second and third days in the hospital, but 
this could not be ascribed to the medication as it subsided during the con- 
tinued administration of the drug. Three patients developed a secondary 
rise of temperature unaccompanied by other symptoms a few days after ap- 
parent recovery from the infection, and while sulfathiazole was still being 
administered. As in each case it subsided promptly upon discontinuing 
treatment, these may be considered instances of drug fever. Cyanosis when 
present did not appear to have any relationship to the medication. No in- 
stances of serious blood dyscrasias were encountered. 


SUMMARY 


1. The experimental basis underlying the clinical use of sulfathiazole is 


briefly reviewed. 
2. A report is made on the use of sulfathiazole in the treatment of 50 


cases of pneumococcus pneumonia in Pittsburgh. Four deaths occurred in 


this series—a mortality rate of 8 per cent. 

3. The general effect on the temperature curve and clinical course of the 
disease was similar to that observed with sulfapyridine therapy. 

4. Nausea and vomiting were rarely encountered, and when present were 


mild and of short duration. 
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5. Azotemia apparently related to the administration of sulfathiazole was 
observed in two instances. The importance of adequate fluid administra- 
tion in its prevention and correction is stressed. 

6. No other serious toxic effects were observed. 


REFERENCES 


Fosprnper, R. J., and Water, L. A.: Sulfanilamido derivatives of heterocyclic amines, 
Jr. Am. Chem. Soc., 1939, Ixi, 2032. 
. Lott, W. A., and Bercerm, F. H.: Communications to the Editor: 2-(p-Aminobenzene- 
sulphonamido) thiazole: a new chemotherapeutic agent, Jr. Am. Chem. Soc., 1939, xi, 
3593. 

3. REINHOLD, JoHN G., Fiippin, Harrison F., and ScHwartz, Leon: Observations on the 
pharmacology and toxicology of sulfathiazole in man, Am. Jr. Med. Sci., 1940, excix, 
393. 

. Lone, Perrin H.: Thiazole derivatives of sulfanilamide: sulfathiazole and sulfamethyl- 
thiazole, Jr. Am. Med. Assoc., 1940, cxiv, 870. 

. Van Dyke, H. B., Greer, R. O., RAKE, Georrrey, and McKee, CLARA M.: Observations 
on the toxicology of sulfathiazole and sulfapyridine, Proc. Soc. Exper. Biol. and Med., 
1939, xlii, 410. 

. McKee, Ciara M., Rake, G., Greer, R. O., and Van Dyke, H. B.: Therapeutic effect 
of sulfathiazole and sulfapyridine, Proc. Soc. Exper. Biol. and Med., 1939, xlii, 417. 

. Cooper, F. B., Gross, PAu, and Lewis, MArton : Chemotherapeutic evaluation of sulfa- 
nilamide derivatives of heterocyclic amines, Proc. Soc. Exper. Biol. and Med., 1939, 
xlii, 421. 

. Firpprn, Harrison, F., ScHwartz, Leon, and Rose, S. Branpt: The comparative effec- 
tiveness and toxicity of sulfathiazole and sulfapyridine in pneumococcic pneumonia, 
Ann. Int. MEp., 1940, xiii, 2038. 

. RAKE, GEOFFREY, VAN Dyke, H. B., Corwin, W. C., McKee, Ciara M., and GrReep, 
R. O.: Pathological changes following prolonged administration of sulfathiazole and 
sulfapyridine, Jr. Bact., 1940, xxxix, 45. 

. Gross, PAut, Cooper, Frank B., and Scott, RutH E.: Urolithiasis medicamentosa, Urol. 
and Cut. Rev., 1940, xliv, 205. 

. Lonc, Perrtn H., HAvILAND, JAMES W., Epwarps, Lypra B., and Briss, ELEANOR A.: 
The toxic manifestations of sulfanilamide and its derivatives, Jr. Am. Med. Assoc., 
1940, cxv, 364. 

. ARNETT, JoHN H.: Hematuria from sulfathiazole therapy in pneumonia, Jr. Am. Med. 
Assoc., 1940, cxv, 362. 

3. Pepper, D. SERGEANT, and Horack, HArotp M.: Crystalline concretions in the renal 
tubules following sulfathiazole therapy: widely patent foramen ovale in a patient aged 
77, Am. Jr. Med. Sci., 1940, cxcix, 674. 

. CALLOMON, VERNER B.: Treatment of pneumonia with type-specific immune rabbit serum, 
Am. Jr. Med. Sci., 1939, cxeviii, 349. 





SULFAPYRIDINE THERAPY IN PNEUMONIA: A 
DISCUSSION OF APPARENT FAILURES 
AND COMPLICATIONS * 


By FRANK Epwarp SmiTH, JRr., M.D., RicHarp RiLey, M.D., and 
Oswa.p R. Jones, M.D., F.A.C.P., New York, N.Y. 


INTRODUCTION 


A review of a series of 122 ward and private cases of pneumonia treated 
with sulfapyridine at St. Luke’s Hospital from November 15, 1938 to April 
15, 1939 revealed that there were eight deaths in the series, or a mortality 
of 6.5 per cent. In addition to these eight cases, it was noted that there were 
seven patients who, although they survived their pneumonia, failed to show 
a good clinical response to this form of chemotherapy. Believing that a de- 
tailed summary of these 15 cases would be of interest at this time, we are pre- 
senting the following summaries, after a short preliminary résumé of our 
statistical findings for the series as a whole. 


AGES 


The ages of these patients ranged from two months to 83 years. The 
distribution of cases is analyzed in table 1. It is noteworthy that in this 
particular series 49 per cent of the cases were over 40 years of age, and that 
five of the eight deaths occurred in these older groups. 


TABLE I 
Analysis of Ages and Mortality 


No. of Cases Deaths 


Types oF PNEUMOCcoccI FoUND 


The sputum of 87 patients yielded pneumococci either directly by the 
Quellung method or after passage through mice. The distribution of the 
cases as to the type of pneumococcus responsible for the pneumonia can be 


* Received for publication November 16, 1939. 
From Medical Division A, Dr. George M. Goodwin, Senior Attending Physician, St. 
Luke’s Hospital, New York City. 
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seen by reference to table 2. The most common pneumococcus was Type 
VIII which was found in the sputum of 13 patients. Other pneumococci 
found, in order of their frequency, were Types I, III, VI, XIV, V, and 
XIX. The remaining types listed appeared in one or two cases each. The 
sputum of 23 cases did not contain pneumococci, and in 12 cases no sputum 
could be obtained for examination. However, roentgen-rays were taken in 
all but one case and all showed definite consolidation. 


TABLE II 


Analysis of Sputum Typing, Bacteremia, and Mortality 


Blood Cultures 
— Deaths 





Pneumococcus Types No. Cases 
Taken In Positive In 
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TOTALS 


3ACTEREMIA 


Blood cultures were taken in 72 cases. Of these, 11 were positive, seven 
cultures yielding a Type I pneumococcus, and one each Types III, V, V1, and 
VIII. One patient with a Type I bacteremia and one patient with a Type 
III bacteremia died. The other nine cases of bacteremia survived. Of 
the remaining six deaths, in two cases blood cultures were not taken, and 
four were sterile on one occasion at least. 
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ROUTINE OF ADMINISTRATION OF SULFAPYRIDINE 


Sulfapyridine therapy was begun on the average on the third day of the 
illness. An average of 17.46 grams per patient was given for an average 
of 4.55 days. The temperature fell to 100° F., on the average, within 19.03 
hours. Sulfapyridine was given only when a pneumococcus was obtained 
from the sputum, or if this was not possible, if a roentgen-ray plate showed 
definite evidence of consolidation. The first dose was two grams of sulfa- 
pyridine given by mouth, and one gram was given every four hours there- 
after day and night until the temperature remained within normal limits 
for at least 36 to 48 hours. Routine urinalyses and complete blood counts 
were done daily until the drug was stopped. Other routine supportive 
measures for the treatment of pneumonia were carefully carried out. 


DEATHS 


In this series there were eight deaths. Brief summaries of these cases 
follow. 


Case 1. This was a 26 year old male with severe rheumatic heart disease. The 
sputum contained Types XVI and XXIX pneumococci. The blood culture was nega- 
tive. Roentgen-rays showed a right lower lobe consolidation. He was given a total 
of six grams of sulfapyridine beginning on the first day of the illness. After the 
drug was begun the leukocytes rose from 12,900 to 22,800. Sulfapyridine was dis- 
continued after only 6 grams because of moderate nausea. He died three days later 
without further drug therapy. 


Discussion: This failure of response can be explained by inadequate dos- 
age. This was one of the first cases to be given this drug in this hospital, 
and the appearance of progressive nausea was felt to be a symptom of tox- 
icity sufficient to cause us to discontinue the drug in this case. 


Case 2. This was a 37 year old negro with a long alcoholic history. The sputum 
and blood contained a Type III pneumococcus. The roentgen-rays showed a con- 
solidation involving two-thirds of the right lung. The patient showed an initial good 
response to the drug, with a drop in the temperature from 104.0° F. to 100.4° F. in 48 
hours, and with a rise in leukocytes from 9,000 to 37,800. The following day he 
showed signs of a spread to the left lower lobe, and died two days later without 
further response to continued sulfapyridine administration. The patient was acutely 
delirious throughout his illness and required large doses of paraldehyde. Autopsy 
revealed an extensive pneumonic consolidation involving the entire left lung and all 
of the right lung except for small areas at the periphery. There were no other 
pathological findings. Both kidneys, ureters, and the bladder were normal. 


Discussion: The alcoholic history and the presence of a Type III pneu- 
mococcus bacteremia in combination offer sufficient cause for a failure of 
response to sulfapyridine in this case. It must be noted, however, that there 
was an initial good response, and no satisfactory explanation for the spread 
of the process other than the factors mentioned can be offered at this time. 
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Case 3. This patient was a 42 year old white male with a strong alcoholic his- 
tory. The sputum contained a Type III pneumococcus. The blood culture was 
negative. The roentgen-ray showed right middle lobe and right upper lobe con- 
solidation. The patient was given a total of 7 grams of sulfapyridine beginning on 
the fourth day of the illness, and the leukocytes rose from 4,000 to 14,000. He was 
wildly irrational, requiring paraldehyde and restraint. He died 28 hours after ad- 
mission without response to the drug. 


Discussion: The same grave predisposing factors which existed in Case 
2, i.e., the alcoholic history and the pneumococcus Type III, were present in 
this case also. In addition, the patient entered the hospital late in the course 
of the disease, on the fourth day, and received only a total of 7 grams of the 


sulfapyridine before death. 


Case 4. This was a 63 year old male with hypertensive cardiovascular disease 
who had been chronically decompensated for four months prior to admission. The 
sputum contained a Type XXII pneumococcus. A blood culture was not taken. The 
roentgen-ray film showed a consolidation of the right lower lobe and of the left lower 
lobe. It was impossible to date the onset of the pneumonia from the history. The 
patient was given a total of 18 grams of sulfapyridine for four days before death 
without any clinical response. The leukocyte count fell from 17,000 to 8,800. 


Discussion: The patient’s age, the existence of decompensation for a con- 
siderable period prior to the onset of the pneumonia, the hypertension, and 
the absence of a leukocyte response were the probable factors in the failure 
of response to the sulfapyridine in this case. 


Case 5. This patient was a 66 year old female with a Type I pneumococcus in 
the blood and sputum. She was given a total of 29 grams beginning on the second 
day of the illness. There was a good initial response with a drop in temperature 
from 104.6° F. to 99.4° F. after 8 grams. ‘Then there developed a gradual rise in tem- 
perature for four days before death, with a spread from the left lower lobe to all other 
lobes except the right upper lobe. The patient was given 200,000 units of rabbit 
serum on the fifth day of the illness without further effect. During this time the 
leukocyte count fell from 16,200 to 4,900. 


Discussion: The patient’s age and the poor leukocytic response are pos- 
sibly contributing factors to the absence of a good therapeutic effect of the 
sulfapyridine. As recently shown by LofstrOm ' and Wood and Long,’ the 
development of antibodies occurs at about the same time in sulfapyridine- 
treated cases of pneumonia as in untreated cases, and it is quite possible that 
in this case, despite the use of artificial antibodies in the rabbit serum, the 
surplus of toxic antigen was in the end too great for the patient to overcome. 


Case 6. This was an 82 year old male who was given a total of 21 grams of 
sulfapyridine for a total of four days beginning on the fifth day of his illness. The 
sputum contained a Type XVIII pneumococcus. The blood culture was negative. 
There was a good leukocyte response from 6,100 to 15,600. The temperature fell to 
normal limits within 72 hours after the drug was begun. Ten days later the patient 
was gradually allowed up, but during the third week began to run a low-grade spiking 
fever. At the same time the hemoglobin gradually fell from 80 per cent on admission 
to a low of 34 per cent. One month after admission an empyema was demonstrated 
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by thoracentesis. The empyema fluid contained a Streptococcus viridans. Thora- 
cotomy with rib resection was done during the sixth week. Twenty-six days post- 
operatively the patient developed signs of cardiac decompensation rather suddenly 
and died on the twenty-eighth postoperative day. 


Discussion: In this case the sulfapyridine initially controlled the pneu- 
monia, and the ultimate outcome was the result of a postoperative compli- 
cation. 


Case 7. This was a 28 year old female who had been previously hospitalized 
elsewhere for cardiac decompensation due to chronic rheumatic heart disease, with 
mitral stenosis and insufficiency. She was admitted in decompensation on the third 
day of a lobar pneumonia involving the right middle, right lower, and left lower lobes. 
The sputum contained a pneumococcus Type VIII. The blood culture was negative. 
The temperature dropped from 104.8° F. to 99.0° F. in 56 hours after sulfapyridine 
therapy was instituted. There was a leukocyte response from 9,500 on admission 
to 21,000. However, the decompensation progressed. Repeated right thoracenteses 
were necessary for hydrothorax, and the patient finally died a cardiac death on the 
thirty-first day after admission. 


Discussion: Again in this case the drug exerted an initial beneficial effect, 
the patient ultimately succumbing to a condition unrelated to her pneumonia. 


Case 8. This patient was a 55 year old male with hypertensive cardiovascular 
disease and diabetes, who had been chronically decompensated for six months before 
this admission. The sputum contained a pneumococcus Type III. The blood culture 
was not taken. Roentgen-rays showed a consolidation of the left lower lobe. The 
patient was given a total of 30 grams of sulfapyridine for a period of six days be- 
ginning on the first day of his illness. The leukocytes rose from 8,700 to 11,100. 
There was a good clinical response, and convalescence was uneventful for 10 days. 
He was being allowed up when he gradually became decompensated again, on the 
twenty-eighth day suddenly developed signs of a cerebral thrombosis with a hemi- 
plegia, and died two days later. 


Discussion: In this case also there was a good therapeutic result from the 
use of the sulfapyridine in the treatment of the pneumonia. However, the 
additional load was too much for an already severely damaged heart to bear 
and following the development of the decompensation a cerebral thrombosis 
developed which eventually led to the patient’s death. 


Cases FAILING TO SHOW A Goop CLINICAL RESPONSE 


As noted in the introduction, in addition to the eight patients who died, 
there were seven cases who failed to show a good clinical response to the use 
of sulfapyridine in the treatment of pneumonia, but who eventually survived. 
Brief summaries of these seven cases follow. 


Case 1. This patient was a 59 year old female, whose sputum contained a Type 
XVII pneumococcus. The blood culture was negative. The roentgen-ray showed 
a consolidation of the right middle and right lower lobes. She was given 42 grams 
of sulfapyridine, starting on the fifth day of her illness, and the white blood count 
rose from 34,000 to 53,400. However, the drug failed to affect the course of the 
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disease, the temperature falling by crisis on the twelfth day of the illness, and the 
patient recovered. 


Discussion: We are unable to offer any satisfactory explanation as to the 
refractoriness to the sulfapyridine in this case. In this series no study was 
made of the rate and frequency of development of antibodies, which, how- 
ever, it is our intention to follow in future cases. There exists some pos- 
sibility that delayed or absent development of antibodies in occasional cases 
may prove to be the cause of an apparent failure of effect of sulfapyridine. 


Case 2. This 34 year old female had a Type X VIII pneumococcus in her sputum 
and a negative blood culture. She was given 27 grams of sulfapyridine over a period 
of seven days beginning on the third day of the illness. The roentgen-ray showed a 
consolidation of the left lower lobe. The leukocyte response was from 14,300 to 20,- 
600. The patient continued to run a low-grade spiking fever from 100° F. to 103° F. 
for 12 days after the sulfapyridine was discontinued. 

Discussion: The consensus of clinical opinion was that this patient prob- 
ably had had a virus type of pneumonia with an incidental pneumococcus in 
the sputum. In any event, there was a complete absence of therapeutic re- 
sponse to the sulfapyridine. 

Case 3. This patient was a 65 year old female who had had recurrent attacks of 
bronchitis for years and previous admissions for bronchopneumonia. The sputum con- 
tained a Type VIII pneumococcus. A blood culture was not taken. The patient had 
had a low-grade spiking fever for two weeks before sulfapyridine was instituted. 
Sulfapyridine had no beneficial effect and had to be withdrawn after only 10 grams 
had been administered, because of severe nausea and vomiting. The pneumonia 
eventually cleared after a slow course and the patient was discharged, only to return 
two weeks later with a recurrence and again with a Type VIII pneumococcus in the 
sputum. Sulfapyridine again produced severe nausea and vomiting and had to be 
discontinued. The patient eventually recovered spontaneously. 


Discussion: The most definite cause for the apparent failure of the sulfa- 
pyridine in this case consists of the probable presence of considerable previous 
lung damage for the existence of which we have good evidence in the recur- 
rent nature of the attacks. In addition it should be noted that on two occa- 
sions the drug had to be discontinued before an adequate dose was given 
because of the severe nausea and vomiting. 

Case 4. This 51 year old male had a Type VIII pneumococcus in the sputum, 
blood, and empyema fluid. The roentgen-ray showed a spread from the right lower 
lobe to the left lower lobe and the blood culture continued positive after a total of 
20 grams of the drug had been given. The leukocyte count fell from 22,100 to 12,400. 
The patient was then given rabbit serum and within three days the blood was sterile 
and convalescence uneventful. The empyema did not require surgical drainage. 


Discussion: No adequate explanation for the absence of response in this 
case can be given at this time, and it may well represent a true failure for the 
effect of the drug. Again in this case the possibility exists that there was a 
delayed or absent development of antibodies by the patient. However, the 
therapeutic use of the antibodies present in the rabbit serum was sufficient 
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to swing the balance in favor of the patient. It may well be that future 
studies of antibody formation in sulfapyridine-treated pneumonias may 
therapeutically be of benefit as an indication of the type of case in which the 
addition of rabbit serum to the use of sulfapyridine would be of value. 


Case 5. This male child of two years was given a total of 25.5 grams of sulfa- 
pyridine beginning on the fourth day of his illness. The leukocytes rose from 16,200 
to 24,800, while the hemoglobin fell from 63 per cent to 49 per cent. No pneumo- 
coccus could be obtained from nasal or throat cultures, but a roentgen-ray showed a 
consolidation at the left base. A blood culture was not done. There was a tran- 
sient microscopic hematuria which cleared during continuance of the drug. There 
was a prompt drop in temperature after a total of eight grams of sulfapyridine was 
given, followed by a rise the following morning, coincident with a spread from the 
left lower lobe to the left upper lobe. The temperature then fell by lysis after three 
days, and the patient recovered. 


Discussion: A possible explanation for the failure of the drug in this 
case is that the pneumonia may have been due to some organism which is 


unaffected by sulfapyridine. 


Case 6. This was a 32 year old nurse whose sputum did not contain a pneumo- 
coccus and who was admitted on the third day of her illness. The roentgen-ray 
showed a left lower lobe consolidation. After 7 grams of sulfapyridine were given 
in 24 hours with a drop in temperature from 104.0° F. to 100.0° F., the drug had to be 
withdrawn because of nausea and vomiting. There was a rise to 103.6° F. two days 
later, and the drug was recommenced with only a gradual response over a period of 
three days. The patient recovered. 


Discussion: Two possible factors are present to account for the apparent 
failure of the drug in this case. The first is the absence of any specific type 
of organism in the sputum, and the second is the inadequate dosage resulting 
from the necessity of discontinuing the sulfapyridine because of the nausea 


and vomiting. 


Case 7. This patient was a two and a half year old girl admitted on the fourth 
day of her illness. The sputum contained a Type XIV pneumococcus. A blood cul- 
The roentgen-ray showed a right lower lobe consolidation as well 

The patient was given a total of 25 grams over a period of 
The hemoglobin 


ture was not taken. 

as a pleural effusion. 
12% days, but continued to run a low-grade fever for 15 days. 
fell from 54 per cent to 35 per cent, and two small transfusions were given on the 
thirteenth and fourteenth days. Two thoracenteses revealed thin purulent fluid which 


eventually cleared without surgical intervention. 


Discussion: A good cause for the apparent failure of effect of the sulfa- 
pyridine in this case is unquestionably the presence of the empyema. 


COMPLICATIONS OF SULFAPYRIDINE THERAPY 


Complications of this form of therapy were of the usual types associated 
with the use of this group of drugs. The following table lists the frequency 


of complications in this series. 





SULFAPYRIDINE THERAPY IN PNEUMONIA 1039 


TABLE III 


Complications of Sulfapyridine Therap) 


Complication No.of Cases Percentage 
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In this study we were not impressed by the production of cyanosis by 
the drug, nor did we feel that in any case such cyanosis as existed could be 
attributable directly to its use. An erythematous rash was observed on only 
one occasion. This disappeared promptly upon discontinuing the drug. 

The most constant and annoying complications were those of nausea and 
vomiting. Nausea of moderate degree occurred in 51 cases, was severe in 
32 cases, and appeared to some degree in a total of 68 per cent of the cases 
studied. Vomiting appeared in 59 per cent of the patients, being moderate 
or mild in 49 cases and severe in 23 cases. The medication was discontinued 
in 19 cases because of the vomiting. Various measures to combat nausea 
and vomiting, including sedation, various vehicles for the drug, etc., were 
used with little effect. As has been repeatedly shown elsewhere, the vomit- 
ing is probably central in origin. 

As has been shown by Long ® and others, sulfapyridine probably has 
much less frequently produced anemia or agranulocytosis than has sulfa- 
nilamide. In 102 of the 122 cases there was little or no change in the hemo- 
globin. In 12 of the remaining 20 cases the drop in hemoglobin could well 
have been caused by some complication of the infection, such as the develop- 
ment of an empyema or a bacteremia, or by some other factor such as re- 
placement of body fluids following initial dehydration with blood concen- 
tration before hospitalization. Eight of the cases showed a drop in hemo- 
globin which was probably definitely related to the use of sulfapyridine. 
In none of these was the anemia alarming, and in all of these the hemo- 
globin resumed normal levels within a satisfactory period of time after the 
individual had recovered from the illness. In no case was the anemia 
severe enough to warrant cessation of the therapy. Jaundice did not appear 
as a complication of the drug therapy. 

Repeated leukocyte counts were done in 112 cases. Of these, 47 showed 
a strikingly good leukocyte reaction during sulfapyridine therapy, while 65 
showed no leukocytosis or a diminution in circulating leukocytes. No cases 
developed an agranulocytosis, and in no case did the leukocyte count fall 
below 4,500. Of the four deaths directly due to the pneumonia two had a 
leukocyte response, and two did not. Of the four deaths due to later com- 
plications or to inadequate dosage, all had a good leukocytosis after receiving 
sulfapyridine. 
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As regards the effect of sulfapyridine upon kidney function, we were not 
impressed by the urinary albumin content in any of the cases. Five (4 per 
cent) of the cases developed gross hematuria and 12 (10 per cent) micro- 
scopic hematuria. The latter occasionally might have been a direct result 
of the disease, but the percentage seems rather high for this cause alone. The 
development of the gross hematuria in the five cases was acute in onset, and 
the hematuria cleared rapidly within a few days after the drug was discon- 
tinued. Three of these cases were cystoscoped later, and retrograde pyelo- 
graphic studies failed to show any abnormalities. In addition to these five 
cases, gross hematuria occurred.in a patient with a coronary thrombosis who 
had had a pulmonary infarct which was mistaken for a pneumonic consolida- 
tion, and who consequently was treated with sulfapyridine. She later died 
a cardiac death, and at autopsy numerous fine needle-shaped crystals were 
found in the pelves of both kidneys and plugging both ureteral orifices. At 
the time, unfortunately, facilities were not available to determine the nature 


of these crystals. 
DISCUSSION 


Study of a series of 122 cases of lobar pneumonia treated with sulfapyri- 
dine during the winter of 1938-39 has led us to believe that the drug is 
unusually effective in this disease. The mortality rate for this series was 
6.5 per cent. In the small group of 11 patients with a bacteremia the mor- 
tality was only 18.1 per cent. The average dosage per patient was 17.5 
grams, given over an average total of four and a half days. There was a 
good clinical response to the drug, on the average, within 24 hours. 

The most constant and bothersome complications of this mode of therapy 
were nausea and vomiting, nausea being present in 68 per cent of the cases 
and vomiting in 59 per cent. It is at present our opinion that in many of the 
19 cases in which the drug was discontinued because of nausea or vomiting 
this was unnecessary, and that the patient should be deprived of this valuable 
therapeutic agent only when the vomiting is unusually severe and intractable. 
It was our impression, especially with the earlier cases where the drug had 
been discontinued because of nausea or vomiting after only about 10 grams 
had been given, that the temperature shortly rose again to former levels re- 
quiring additional therapy. We then found that if the drug was resumed, 
the nausea and vomiting were frequently much less troublesome than 
previously in the same patient. For these two reasons, therefore, our present 
routine is to omit the drug if necessary for one or two doses only, the vomit- 
ing often having entirely ceased upon resumption of the drug. If the nausea 
or vomiting should then reappear, which happens much less frequently, it is 
almost always much less severe than previously. 

The production of an anemia following or during sulfapyridine admin- 
istration is rare and unless unusually severe, is not a contraindication to the 
continued use of the drug. Although none of these cases developed an 
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agranulocytosis, repeated blood counts should be done at least every two days, 
and the appearance of a marked leukopenia of course would contraindicate 
further use of the drug at this time. 

The appearance of hematuria is unusually frequent, whether microscopic 
or macroscopic. Microscopic hematuria is probably no contraindication to 
further use of the drug, but upon the appearance of gross hematuria it 
should at once be discontinued. It has been stated recently * that sulfa- 
pyridine crystals are only present in acid solution, being soluble in alkaline 
solutions. Following the suggestion of Long and Wood, we have recently 
begun the use of sodium bicarbonate with each dose of the sulfapyridine, 
using gram for gram. 

In 10 per cent of the patients reported in this series, the sulfapyridine ap- 
parently did not influence the course of the disease. It may or may not 
have been a factor in their recovery. Brief abstracts of these individual 
cases have been presented. In many of these cases complicating factors 
existed which probably exerted an adverse influence upon the usual effective- 
ness of the drug. 

SUMMARY 


1. A review of 122 cases of pneumonia treated with sulfapyridine from 
November 15, 1938 to April 15, 1939 has been presented. 

2. In this series there were eight deaths, representing a mortality of 6.5 
per cent. 

3. The types of pneumococci found are listed. 

4. Brief abstracts of the patients who died have been presented. 

5. Brief abstracts of the cases failing to show a good clinical response 
to this form of chemotherapy have been presented. 

6. The complications of sulfapyridine therapy have been discussed. 


The authors wish to thank the Directors of Medical Division B, of Surgery, and of 
Pediatrics for their kindness in allowing us to include in this study certain cases treated 
on their respective services. 

The sulfapyridine used in this study was obtained through the courtesy of Merck & Co 
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THE PROBLEM OF PNEUMONIA WITH 
REFERENCE TO CHEMO- AND 
SERO-THERAPY * 


3y Perrin H. Lone, M.D., and JAMEs W. HaviLanp, M.D., 
Baltimore, Maryland 


In 1939 Long and Wood’ reported that the case fatality rate in pneumo- 
coccal pneumonia at The Johns Hopkins Hospital had been reduced to 7.2 
per cent during the previous year by the therapeutic use of antipneumococcal 
serum, sulfapyridine, or a combination of these two agents. During the past 
year we have continued our observations upon the value of chemotherapeutic 
agents in the treatment of pneumococcal pneumonia in adult patients. Orrig- 
inally, we planned only to continue the use of sulfapyridine, but late in 1939, 
as a result of the work of McKee et al.” * and of work carried out in our own 
laboratory,’ we decided to give sulfathiazole a clinical trial in the treatment of 
pneumococcal pneumonia. 

Pneumonia was quite prevalent in Baltimore during the winter of 
1939-40, with the peak of the disease being reached during the epidemic of 
respiratory tract infections (influenza?) which occurred in February and 
early March. It is to be noted in table 1 that in the period from June 20, 


TABLE I 


The Course of Pneumococcal Pneumonia in Adult Patients in the Johns Hopkins Hospital 
from — 1, 1935 to July 1, 1940 
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S.P. = Sulfapyridine. S.T. = Sulfathiazole. 


* Received for publication August 10, 1940. ha 
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1939 to July 1, 1940, a total of 190 adult patients ill with pneumococcal 
pneumonia were treated in the wards of The Johns Hopkins Hospital. This 
represents the greatest number of admissions for this disease in the last five 
years. 

In determining the effect of therapeutic agents which are used in the 
treatment of pneumonia, certain factors must be taken into consideration. 
The age of the patient always has a definite bearing upon the course and 
severity of pneumococcal pneumonia, it being well known that the prognosis 
in this disease becomes less favorable as the age of the adult patient increases. 
Hence, it is of importance in evaluating our results during the past year to 
make certain that there has not been a significant shift in the age group dis- 
tribution of the treated patients. Table 2 shows that there has not been a 


TABLE II 


Age Incidence of Adult Patients Ill with Pneumococcal Pneumonia in the Johns Hopkins 
Hospital from July 1, 1935 to June 20, 1940 


15-19 20-29 | 30-39 40-49 50-59 ; 60-69 | 70-79 80-89 
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1935-36 | 9.3% | 29.7% | 282% | 154% | 10.3% | 3.8% | 2.6% | 0.79 
1936-37 8.4% | 24.3% | 26.0% | 16.4% | 11.9% | 79% | 40% | 1.19, 
7 | 
| 








1937-38 | 14.2% | 22.9% 22.0% | 11.9% 8.6% | 24% 0.8% 
1938-39 | 5.1% | 22.0% 20.3% | 85% | 110% | 43% | 00% 
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significant change in the age distribution of our pneumonia patients during 
the past year. Another factor which is of considerable importance in as- 
sessing the value of therapeutic procedures in the treatment of pneumonia is 
whether or not the patient ill with pneumonia is suffering from a concurrent 
disease which is known to have an unfavorable influence on the course of 
pneumonia. Among such conditions are rheumatic heart disease, hyperten- 
sion with heart disease, arteriosclerotic heart disease, diabetes, chronic al- 
coholism, pregnancy, asthma, and certain operative procedures. A review 
of our 190 patients ill with pneumococcal pneumonia showed that 36.3 per 
cent of them were suffering from one or more major concurrent diseases. 
This incidence did not vary markedly from that reported during the previous 
lour years. 

A third factor of great importance in determining the severity of pneu- 
monia is whether or not bacteremia is present when treatment is begun. It 
is established that the presence of bacteremia makes the prognosis of pneu- 
monia very poor. As is shown in table 3, during the past five years, 30 
out of 38 untreated patients ill with pneumonia and in whom the presence of 
bacteremia had been determined, succumbed to the disease. During the past 
year 13.2 per cent of the patients had a pneumococcal bacteremia at the time 
they entered the hospital. This bacteremic incidence is somewhat, but not 
significantly, lower than that of last year. Again, as is to be noted in table 1, 
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TABLE III 


The Case Fatality Rates in Untreated and Treated Adult Patients Ill with Bacteremic 
Pneumococcal Pneumonia in the Johns Hopkins Hospital from 
July 1, 1935 to July 1, 1940 
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another year has passed (thus making it two years in all) without a patient 
ill with pneumococcal pneumonia developing bacteremia after specific therapy 
had been inaugurated. 

A final factor which enters into a consideration of the severity of pneu- 
monia is that of the incidence of complications either present in the patients 
on entry or developing during hospitalization. It should be noted that three 
patients had empyema on entry to the hospital and two developed empyema 
after specific therapy had been instituted. All of the empyemas were caused 
by type I pneumococci. Ten of the 190 patients developed sterile pleural 
effusions while in the hospital. Thus, the incidence of complications of the 
disease, as will be noted in table 1, is the lowest in the last five years. 

Hence, we may say that inasmuch as the age distribution of the patients, 
the incidence of major concurrent diseases, and the incidence of bacteremia 
on admission were essentially the same as in the previous five years, pneumo- 
coccal pneumonia as observed in this clinic in the winter of 1939-40 was 
probably as severe as it had been in any year during the last five years. It 
is interesting in view of these findings that the incidence of the complications 
of pneumonia which developed while the patients were under treatment was 
very definitely lower during the past year. This decrease probably represents 
the effect of specific therapy. 
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In planning our procedures for treatment of adult pneumococcal pneu- 
monia patients during the past year, we decided that, with the exception of 
the pneumonias in which pneumococcus type I was identified as the causative 
agent, type specific antipneumococcal serum would be used only in those pa- 
tients who appeared to be very ill on their admission to the hospital. This 
plan was considered wise because of the theoretical possible advantages of 
the combination of two types of specific therapy, namely, serum therapy and 
drug therapy. In most instances the use of antipneumococcal serum in 
patients ill with type I pneumococcal pneumonia was on an experimental 
basis, the results of which will be reported by one of us (J. W. H.) in an- 
other communication. 

The routine peroral dosage schedule for either sulfapyridine or sulfa- 
thiazole was as follows: Initial dose, 4.0 grams, which was given as soon as 
the clinical diagnosis of pneumonia was established. Then, 1.0 gram was 
given every four hours day and night until the temperature had been normal 
for 48 hours. This was followed by 1.0 gram given every six hours until 
resolution of the pneumonia was well under way; and finally, 0.5 gram was 
prescribed four times a day until the patient's lungs were clear. If, however, 
on the day after the institution of treatment with either sulfapyridine or 
sulfathiazole, the rectal temperature of the patient had not dropped to below 
101° F. and the concentration of “ free” sulfapyridine or sulfathiazole in 
the patient’s blood was under 4 mg. per cent, it was our practice to give one 
dose of 0.06 gram per kilogram of either sodium sulfapyridine or sodium 
sulfathiazole by the intravenous route, the peroral administration of the drug 
being continued as before. Solutions of sodium sulfathiazole are prepared 
and administered in the same way as has previously been described for the 
intravenous use of sodium sulfapyridine. 

The course of pneumococcal pneumonia in adult patients in The Johns 
Hopkins Hospital from June 20, 1939 to July 1, 1940 is outlined in table 4. 
It is to be noted that in contradistinction to previous years, only one patient 
received antipneumococcal serum alone. This exception was made because 
this patient had previously received sulfathiazole and had suffered from a 
drug rash with fever. Twenty-five patients received serum and sulfapyri- 
dine, 12 received serum and sulfathiazole, five received type specific serum 
and both sulfapyridine and sulfathiazole, 68 were treated with sulfapyridine 
alone, 66 with sulfathiazole, and 13 received both sulfapyridine and sulfa- 
thiazole. Actually, in this group of 190 patients, 20 or roughly 10 per cent, 
were considered to be so ill on entry into the hospital as to require intensive 
serum and drug therapy. Table 4 shows, furthermore, that in the entire 
group of patients, changes were made from sulfathiazole to sulfapyridine or 
vice versa, in 18 instances. In 12 of these instances the shift was from sulfa- 
thiazole to sulfapyridine and was made primarily because it was thought that 
the necessary drug effect was not being obtained. In four instances in which 
a shift was made from sulfapyridine to sulfathiazole, nausea and vomiting 
from the sulfapyridine were the cause of the shift, while in two instances the 





1046 PERRIN H. LONG AND JAMES W. HAVILAND 


TABLE IV 


The Course of Pneumococcal Pneumonia in Adult Patients in the Johns Hopkins Hospital 
from June 20, 1939 to July 1, 1940 
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shift was made because good response to sulfapyridine therapy had not been 
obtained. 

Fifteen deaths occurred in the group of 190 patients, thus giving a case 
fatality rate of 7.9 per cent, which compares very favorably with that of 
7.2 per cent noted during 1938-39. Eight of the deaths occurred in the 
group of patients treated with sulfapyridine, whereas one patient died in the 
group treated with sulfathiazole alone. Three of the patients treated with 
both sulfathiazole and sulfapyridine died, and there were two deaths in the 
group that received sulfapyridine and serum, and one in the group that re- 
ceived both drugs and serum. We do not think that the high percentage of 
deaths in the patients treated with sulfapyridine represents a lesser thera- 
peutic effect of sulfapyridine, but believe that these deaths were distributed 
by chance. In contemplating the deaths which occurred in our group of 
patients, in six instances death resulted primarily from a major concurrent 
disease, in seven instances death took place within 12 hours after therapy 
had been instituted, and in but two patients did death occur despite seemingly 
adequate treatment. 

The observation that seven patients died within 12 hours after treatment 
had been started brings most forcibly into the foreground the necessity for 
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the early treatment of pneumonia. It is possible that if these seven patients 
had come to the hospital early in the course of their illness, death would not 
have occurred. 

Another factor of considerable importance is the adequacy of treatment. 
Not infrequently during the past year we have observed patients who had 
been treated with sulfapyridine for several days before coming to the hos- 
pital. On entry these patients all showed frank signs of pneumonia, but in 
general the symptoms of their disease were somewhat masked, and they had 
been sent in to the hospital because it was thought that they had not responded 
favorably to sulfapyridine therapy. On questioning such patients, it was 
learned frequently that they had had inadequate amounts of the drug, some- 
times not more than three tablets (1.5 gm.) per day. We cannot stress too 
strongly the need for the early, intensive, specific treatment of pneumonia 
if the case fatality rates in this disease are to be materially reduced in the 
future. 

We’® have already shown that following the administration of single 
peroral doses of sulfathiazole the blood levels of the drug generally rise quite 
quickly, and in the absence of impaired renal function, the drug disappears 
from the blood more rapidly than has been noted either with sulfanilamide or 
sulfapyridine. Sulfathiazole is acetylated in the tissues to about the same 
degree as has been previously noted for sulfanilamide. It is possible that 
more of the drug would be acetylated if it were not excreted from the tissues 
so rapidly. Sulfathiazole is distributed fairly evenly in the tissues and it 
seems to pass over into infected pleural fluids readily. However, our ex- 
perience leads us to believe that it does not pass over readily into the spinal 
fluid. The drug is almost completely excreted in the urine in which the con- 
jugated fraction (acetyl sulfathiazole) constitutes a lower percentage of the 
total drug excreted than is generally the case with either sulfanilamide or 
sulfapyridine. Not infrequently in the urine one finds crystals of acetyl 
sulfathiazole. These crystals unless accompanied by hematuria are of no 
significance. Because of the rapid excretion of the drug, it is necessary to 
follow a four-hour dosage schedule. If the interval between doses is greater 
than four hours, the maintenance of adequate concentrations of the drug in 
the blood of adults becomes increasingly difficult. In certain patients even 
when using the dosage schedule which we have previously outlined, it has 
been difficult to maintain therapeutically effective concentrations (4 to 6 mg. 
per cent) of sulfathiazole in their blood. In such patients accessory therapy 
with solutions of the sodium salt of sulfathiazole given by the intravenous 
route has been necessary. These observations on the absorption, excretion, 
diffusion and acetylation of sulfathiazole in man have been confirmed and 
extended by Reinhold et al.° and especially by Sadusk and his associates * 
whose extensive observations beautifully outline the clinical pharmacology of 
sulfathiazole. 

During the past year, the number of patients who were ill with pneu- 
mococcal pneumonia and treated with either sulfapyridine or sulfathiazole 
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has not been sufficient to provide a true comparison of the toxic effects of 
these drugs. However, the incidence of drug rash and drug fever was sig- 
nificantly more common in those patients treated with sulfathiazole than it 
was in those who received sulfapyridine. This observation is in line with 
that previously made by us in a series of 300 patients suffering from mis- 
cellaneous diseases and treated with sulfathiazole. Hence it is permissible 
to conclude that these two reactions, fever and rash, are far more prevalent 
in the course of sulfathiazole therapy than when sulfapyridine is used. 
Injection of the conjunctivae and sclerae, which constitutes a new type of 
toxic reaction and which to date has only been observed in patients receiving 
sulfathiazole, occurred twice in this group of patients. Granulocytopenia 
was noted in one patient. No instances of acute or mild hemolytic anemia 
were seen. Hematuria, either microscopic or gross, occurred about as fre- 
quently in the patients treated with sulfathiazole as it did in those who 
received sulfapyridine. Nausea and vomiting of a moderate or severe grade 
were relatively infrequent in the patients who were treated with sulfathiazole. 
Three patients in this group developed oliguria and anuria in the course of 
therapy with sulfathiazole. In these patients, following the forcing of fluids, 
kidney function was restored and the patients recovered. 


DISCUSSION 


Our experience with the use of sulfathiazole in the treatment of pneu- 
mococcal pneumonia leads us to believe that it is as effective a chemothera- 
peutic agent as is sulfapyridine. One definite advantage is that sulfa- 
thiazole produces less nausea and vomiting in adult patients than does 
sulfapyridine. This is a point of considerable importance, especially when 
the treatment of pneumonia in the home is taken into consideration. From 
the information which is now available, it seems that while sulfathiazole 
produces more instances of drug fever and drug rash, it rarely produces 
anemia or granulocytopenia, and so far, we have not encountered patients 
who developed agranulocytosis in the course of therapy with this drug. 

We are of the opinion that the importance of early treatment of pneu- 
monia by chemotherapeutic agents has not been sufficiently stressed, and 
that every effort should be made to use either sulfathiazole or sulfapyridine 
as early as is possible in the course of pneumococcal pneumonia. Adequate 
doses of these drugs should be used, because otherwise unsatisfactory thera- 
peutic results will be obtained. 

At the present time we feel that every patient who is severely ill with 
pneumonia should receive combined type specific antipneumococcal serum 
therapy as well as chemotherapy. The administration of serum should, 
when it is possible, be controlled by the Francis skin test. If this is not 
possible, an initial dose of 200,000 units of type specific serum should be 
given to patients by the intravenous route after it has been determined that 
they are not sensitive to the particular kind of serum which is to be employed, 
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Then, 100,000 units of serum should be administered at eight-hour intervals 
until crisis occurs. Our experience during the past two years in the Johns 
Hopkins Hospital leads us to believe that 10 to 15 per cent of the patients 
entering our hospital will require combined sero- and chemotherapy. 
probable that fewer patients will need the combined therapy if in the future 
specific treatment is started earlier in the course of the disease. 


It is 


CONCLUSIONS 


1. Over a period of two years the case fatality rate of pneumococcal 
pneumonia in adults has been reduced by two-thirds at The Johns Hopkins 
Hospital. It seems to have been stabilized at between 7 and 8 per cent. 

2. Sulfathiazole and sulfapyridine seem to be equally effective in the 
treatment of pneumococcal pneumonia in adult patients. 

3. Sulfathiazole causes less nausea and vomiting than does sulfapyridine. 

4. Patients who are severely ill with pneumococcal pneumonia should 
receive both type specific serum and either sulfathiazole or sulfapyridine. 
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EARLY SIGNS OF ORTHOPEDIC CONDITIONS * 
By Joun Joseru Nutt, M.D., F.A.C.S., New York City 


BELIEVING that few physicians other than orthopedic surgeons pay more 
than the slightest attention to the body mechanism, the writer deems it worth 
while to present a paper on the early signals of abnormalities in the frame- 
work of the body and their significance. If what is here offered to the 
profession serves to quicken the family physician’s powers of observation, in 
the writer’s opinion, at least, it will not have been written in vain. 

Many orthopedic conditions manifest their presence by sending out some 
faint signal long before subjective signs draw them to the attention of the 
patient, and if these conditions are discovered by the physician the patient 
may be saved from a long illness and the loss of some joint function or a 
deformity. Furthermore, the condition of the framework of the body may 
have much to do with the general physical condition. For instance, the 
recognition of a faulty posture and its correction may be of great assistance 
in clearing up some faulty condition of the chest or abdomen. 

No sensible physician would attempt to minimize the importance of 
roentgen-ray machines, pathological laboratories and machines for taking 
blood pressure, pulse tracing and metabolism rate as aids in making diag- 
nosis; but, since the development of these valuable aids, have not our 
powers of observation become somewhat dulled from disuse? At the turn 
of the century the leaders of our profession were known to be men of keen 
observation, and few of the signs given by Nature escaped their highly 
trained senses. A very clever internist might be 24 hours ahead of his 
colleagues in recognizing a pathological condition, and an experienced 
surgeon would be able to mark out the line of a fracture so exactly that his 
findings could scarcely be improved upon by a roentgen-ray. The all-seeing 
eye, the sensitive finger, the trained ear and, I might add, the knowing nose 
are still most helpful instruments in making diagnoses. 

Begin your critical observation as the patient enters your consultation 
room. He will usually assume his best position, as we naturally do upon 
making a new acquaintance, but a poor posture resulting from a bony lesion 
cannot easily be hidden, nor can an ingrained habit of poor posture be readily 
changed. Shake hands with the patient and notice the temperature of the 
skin and the degree of moisture. A cold, damp hand is usually indicative 
of a faulty sympathetic nervous system. The expression of the face and 
eyes, especially the eyes, is replete with signs for the physician if he will but 
recognize them. The look of apprehension in the eyes of the arthritic pa- 
tient is very familiar to the orthopedic surgeon, as is the look in the eyes of 
the child with Pott’s disease—a look which the bravest smile can not dispel. 


* Received for publication April 19, 1940. 
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The face quickly reflects the presence of pain or ache, and the good diag- 
nostician is adept at interpreting the facial expressions of his patients. Too 
frequently perhaps, if we are impressed by something but can not seem to 
connect it with the condition for which we are looking, we consider it simply 
a “hunch ”’ and dismiss it as of no scientific value. Observe the patient as 
to freedom of movement—movement of the head and neck, shoulders, elbows, 
hands. Does he show any awkwardness in sitting and has he any difficulty in 
finding a comfortable position? Is there free movement of the spine as he 
bends forward or to one side in the course of conversation? Keep in mind 
that a patient may be badly crippled in a joint and be scarcely aware of it. A 
keen eye will note that he moves that joint very little, that its functions are 
taken up by other joints. The hands are very revealing. During the taking 
of the history they can be scrutinized for color, suppleness and swelling. 
Notice also the condition of the nails. The symptoms which the patient 
relates may not suggest a cardiovascular lesion or a glandular dysfunction or 
arthritis, but if the physician finds signs that point to these conditions they 
must not be ignored even though it may seem inadvisable at the time to 
advise the patient of what has been found. A slight, painless, lateral de- 
formity at the distal interphalangeal joint, perhaps an insignificant nodule, 
will disclose to the doctor the presence of hypertrophic arthritis; or a slight 
spindle-shaped enlargement of the second interphalangeal joint, noted by the 
patient only as a stiff and slightly aching joint, will give warning of the 
presence of atrophic arthritis; or the nails may show marked unevenness, 
ridges, or thickening, and the possible presence of a glandular dysfunction 
or avitaminosis must be borne in mind. 

The history finished, the patient is asked to go into another room, to 
take a seat, to remove his coat and shirt or to do whatever is necessary to 
make an examination of that part of the body from which his complaint 
seems to arise. Observe the way he arises from a sitting position, whether 
with alacrity or with care, pushing himself up with his hands on the chair- 
arms. The latter is a sign of stiffness or pain or weakness. Usually it 
points to both pain and stiffness in the hip joints or the lumbar spine. As 
he stands up, glance at his feet. Are they parallel or pointing outward? 
Feet that point outward are usually weak feet and, conversely, feet that 
point straight ahead, forming a square, are usually strong, even though 
they may not always be exactly normal. 

An examination of the posture can be made in a few minutes, before the 
patient undresses for whatever examination is to be made; and if it is found 
to be quite normal that information is of value, whereas any abnormalities 
that are brought out will be considered in relation to the symptoms from 
which the patient ‘suffers. No patient will object to a quick survey of his 
stance, particularly if it appears to be a matter of routine. Make a survey 
of the patient’s back, noting the symmetry of the shoulders; place your 
thumbs on the inferior angles of the scapulae and note if they are on the 
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same level and at the same distance from the spine; place the hands under 
the axillae and, moving them downward over the hips, compare the waist 
lines; ask him to bend forward as though to touch the floor and notice ii 
the bending seems to be free in both the hips and spine. While he is thus 
bent over, place the hands on either side of the spine, high up in the dorsal 
region and, drawing them downward to the pelvis, using slight pressure, 
feel for any asymmetry. [rom the side of the patient, move the hand 














Fic. 1. a and b. A vertical line through the center of the body should divide it into 
exactly symmetrical parts. Any differences in lines, creases, prominences must be noted. 
c. Asymmetry of neck, shoulders, breasts, waist line, inguinal folds. d. Lateral view of a 
good posture. 


down the length of the spine to estimate the normality of the anteroposterior 
curves and, with the other hand, note whether the abdomen is prominent 
or flat. Stooping in front of the patient or sitting on a stooi, place the 
thumbs on the anterior superior spines and with the fingers grasp the great 
trochanters. Note if the thumbs are on the same level and if the trochanters 
seem to be in the same relative positions to the spines. Have him place 
his feet together and slip your hand between the knees. Do they come to- 
gether or are they separated, and to what degree? Finally, have him rise 
on tiptoe. Does he throw the heel outward, flexing the mediotarsal joint, 
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or does the movement seem to be confined to the metatarso-phalangeal 
joints? At the time it may seem inadvisable to pursue any abnormalities 
revealed in this examination, but they should be entered in the history and 
when an opportune time arrives examined thoroughly and the exact cause 
ascertained. 

In making an examination with the clothing removed, whether the pa- 
tient is an adult or a child, modesty must always be respected. If the body 
is kept covered except for the part under immediate scrutiny, the patient 
will be more comfortable and, therefore, more relaxed, and thus the phy- 
sician’s work is facilitated. For an examination of the posture a small 
sheet pinned around the neck and draped over the front of the body and a 
sheet pinned around the waist and draped about the legs will be found 
adequate. 

First, with the patient standing, examine the back. Observe the sym- 
metry of the curves of the neck, the shoulders, the scapulae and the waist- 
lines, not only as to longitudinal planes but as to development as well. 
Asymmetry in the curves of the neck may be due to a lateral curvature in- 
volving the cervical vertebrae, to a congenital abnormality, to arthritis of 
this region including tuberculosis, to torticollis or to cervical adenitis. If 
any asymmetry is noted further exploration may be left until the anterior 
examination has been made. Do the scapulae differ in position; is one 
higher than the other or further from the spine? -\re they flat against 
the thorax or winged? If one scapula is higher than the other we suspect 
Sprengler’s disease. If one is further from the spine than the other we 
expect to find paralysis or lateral curvature. Winged scapulae frequently 
accompany faulty posture, the depressed or lowered ribs allowing the 
scapulae to glide forward. They may be present also in paralysis. 

The patient is now instructed to abduct both arms, continuing the move- 
ment until they are raised straight over the head. Is the movement in both 
shoulders the same in all respects? As they reach the horizontal position 
and continue upward, do the scapulae begin to rotate in unison? Have 
him draw the scapulae close together and then separate them as much as 
possible. Are these movements symmetrical? Reaching up the back be- 
tween the shoulder blades, first with one hand and then with the other, does 
each hand ascend to the same height? With elbows bent to a right angle, 
have the patient swing the hands outward and backward as far as possible. 
Is the same length of arc described by both hands? Is abduction at the 
shoulder of normal range, to 90 degrees? In abduction of more than 90 
degrees the scapula rotates on the thorax, carrying the arm with it; and if 
the scapula begins to rotate before 90 degrees is reached, there is abnormality 
in or about the humeroscapular joint. Inability or great difficulty to fully 
abduct to 90 degrees but ability to hold that position, when it is attained with 
or without help, shows that there is complete or partial rupture of the 
supraspinatus. Limited rotation at the shoulder points to bursitis, arthritis 
or periarthritis; rarely to neuritis. 
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Asymmetry of the waistlines is a very important sign and for its de- 
tection both sight and touch are used. Any crease on one side should have 
its counter-crease on the other. Observe the gluteal folds. Are they on 
the same level and of the same depth and length? If one fold is shallower 
than the other, that hip is flexed; if one fold is longer than the other, either 
that hip is abducted or the other hip is adducted; if one fold is lower than 
the other, that leg is shorter than the other. 

In examining the spine the first step is to mark the spinous processes 
with a pencil. A plumb line is dropped so that it falls into the intergluteal 
fold, thus erecting a vertical line from the center of the pelvis, and any of 
the marked spines which seem to be out of alignment are noted. A fairly 
satisfactory plumb line is easily made by attaching a small weight to a piece 
of string. If the waistlines are asymmetrical and the gluteal folds are not 
in the same plane, place under one foot a lift of sufficient height to make 
the waistlines symmetrical and make a resurvey with the plumb line. Have 
the patient bend forward and, as he does so, note where the bending occurs; 
whether it is only in the hip joints, or mostly in the spine, or in both hips 
and spine. While he is thus bent forward, stoop down and sight along the 
spine to discover if one side of the spine in any of its regions is higher than 
the other. Feeling down the sides of the spine with both hands will be 
of help. Again from the erect position, have him bend to one side and 
then to the other. Are the creases formed by this movement, as well as the 
movement itself, symmetrical? If forward bending is arrested at the hips 
before 90 degrees is reached, expect to find some abnormality of those 
joints or their controlling muscles. If the lumbar spine retains in forward 
bending the same curve as when standing upright, there is either malforma- 
tion or arthritis in that region. If one side of the spine is higher than the 
other in this position, there is rotation of the vertebrae. In scoliosis the 
rotation is toward the convex side and in the functional curve, which is 
usually one long curve, the rotation is toward the concave side. If the 
curvature is straightened by leveling a tilted pelvis it is a functional curve. 

If in lateral bending the patient bends freely and equally to either side, 
the lumbar spine is free from any inflammatory process; if the folds of 
the skin are exactly symmetrical, there is no curvature of the lower spine. 
If, when standing erect, deep folds on each side are noted there may be a 
spondylolisthesis. 

If the boundaries of the popliteal space are more marked in one knee 
than the other there is probably limitation of extension of that knee. If, 
in standing, the knees are together while the feet are apart, ligamentous re- 
laxation of the knees and pronation of the feet will usually be found. Ii 
the Achilles tendons extend straight down to their insertions, there is no 
rotation of the foot in a longitudinal axis, no eversion or inversion. If the 
tendons run downward and outward there is eversion of the foot. If the 
tendons run downward and inward there is inversion. 
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View the patient from the side. If the head is thrust forward you may 
expect to find an exaggerated dorsal curve. The head is held forward to 
counter-balance the abnormal weight behind the transverse plane which nor- 
mally contains the center of gravity. Congenital abnormality in the cer- 
vical spine more rarely causes this extension. An increased dorsal curve 
may be marked and confined to a few vertebrae, as a kyphosis, or one long, 
regular curve. If a kyphosis is present the patient will give a history of 
a long illness, perhaps arrested, or of an injury. If the curve is long and 
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Fic. 2. a. Lateral view of a bad posture. . Lateral bending of the spine. c. and d. 
Faulty postures. 


regular and the patient under 20 years of age it may be adolescent spon- 
dylitis ; if older it may be rheumatic spondylitis. If the curve is easily cor- 
rectable it is a postural deformity. Ask the patient to take a deep breath. 
Is the rib expansion normal and is it rhythmical, or is there a catch or an 
abrupt arresting of the movement? In arthritis of the dorsal spine or of 
the costovertebral articulations, movements of the rib are limited by muscular 
spasm, 

An exaggerated lumbar curve may be a postural defect due to muscular 
weakness, compensatory to an exaggerated dorsal curve or accompanying 
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deformity at the hip joints. If the lumbar curve is flattened there is strain 
of the sacroiliac and lumbosacral ligaments or abnormality or disease of 
the lumbar vertebrae. If there is active bone disease or fibromyositis in the 
lumbar region, all movements of the lumbar spine will be limited or absent. 

When there is an increased inclination of the pelvis the buttocks will 
be prominent. This may be due to muscular weakness, to a lesion of the 
hip joint or to habitual faulty posture. A protuberant abdomen in a child 
is usually a part of a generally faulty posture, with all spinal curves increased. 
In an adult it may be due mostly to excessive abdominal fat, which is in 
itself a frequent cause of lordosis. 

Viewed laterally, the knees should be straight. Recurvation is indicative 
of muscular weakness or paralysis, marked ligamentous relaxation or limi- 
tation of dorsal flexion of the foot at the ankle, which forces the tibia to 
incline downward and forward when standing with the heel on the ground. 
A knee held slightly flexed while standing is a weak knee. It may be due 
to an inflammatory condition in the joint or to a mechanical obstruction to 
full extension, such as internal derangement or contracture of the ham- 
strings. 

Viewing the patient from the front, look for any enlargement about 
the neck and, if any is found, palpate it for heat, consistency, tenderness, 
movability, pulsation and motion accompanying the act of swallowing 
Keep in mind adenitis, tumor and goiter. Look for any limitation of the 
movements of the head and neck. It may be due to spasm protecting a 
bony lesion, to an inflammatory condition in the soft parts or to muscular 
contracture. Asymmetry of the neck may be due to wry-neck, tuberculosis 
of the spine, abnormal vertebrae or paralysis. In congenital wry-neck 
rotation and lateral bending are limited by a shortened sternomastoid muscle. 
If of long standing there will be asymmetry in the development of the bones 
of the head, especially those of the face. In every case the measurements of 
the muscles when put in the stretch will be found to be different. Congenital 
wry-neck is usually noted by the mother during the early months but should 
not escape the observation of the physician. A wry-neck which develops 
during childhood is probably caused by tuberculosis of the upper cervical 
vertebrae. The chin will be pointed to that side on which the sternomastoid 
muscle is contracted, thus differentiating it from the congenital condition 
where the chin is pointed toward the longer muscle. In tuberculosis the 
neck will be immobilized, while in congenital wry-neck the head can be 
moved, without exciting muscular spasm, further in the direction of de- 
formity. Enlarged glands, draining some higher infection, may cause a 
wry-neck in the effort to prevent pressure and pain. Congenital deformity 
of any of the upper cervical vertebrae may cause a wry-neck. Paralysis 
may be a cause. Tonic spasm of the posterior cervical muscles may be a 
cause, though it is rare. Clonic spasm may be a cause and is easily recog- 
nized. Hysteria must be borne in mind. 
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Asymmetry of the shoulders may be caused by a scoliosis or a functional 
curve of the spine, or by muscular paralysis, atrophy or swelling. A scoliosis 
is rarely present with symmetry of the shoulders. At this point in our ex- 
amination we need note only whether or not there is asymmetry and, if there 
is, determine whether there is atrophy or swelling. Paralysis will be deter- 
mined later on. Swelling as the sole cause of asymmetry is rare but, if 
present, tumors are to be suspected. Atrophy, especially of the supraspinatus, 
should be searched for; it is most frequently due to disuse following an in- 








Fic. 3. a. Hip flexion limited and spinal flexion added. b. Hip flexion. 


jury to its tendon. Atrophy of the deltoid is usually due to paralysis either 
of the muscle itself, or of other muscles, which causes its disuse. 

If the elbows go into hyperextension, there is ligamentous relaxation and 
this condition may be found to be quite general throughout the joints. Prob- 
ably at one time, if not now present, there was faulty metabolism on the order 
of rickets. 

A pelvis which is inclined laterally is most frequently associated with 
some condition of the lower extremities making one leg shorter than the 
other, but it may be due to bony deformity or paralysis or myositis in the 
lumbopelvic region. Shortness of one leg may be due to any of the follow- 
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ing conditions: changes in the position or shape of the acetabulum; disloca- 
tion of the head of the femur; changes in the shape of the head of the femur; 
tuberculosis, Perthe’s disease, epiphysitis, arthritis or traumatism; lessening 
of the angle of the neck with the shaft (coxa vara) ; interference with normal 
growth of the femur or tibia from paralysis, osteomyelitis or traumatism; 
deformity of the knee following traumatism or disease of that joint; uni- 
lateral flat-foot, when the everted and abducted foot may lower the head of 
the astragalus and the scaphoid one-half or three-quarters of an inch. An 
apparent shortening of the leg may be due to adduction deformity of that hip 
or abduction deformity of the opposite hip. If, in palpating the great tro- 
chanters, the one on the lower side of the tipped pelvis seems to be nearer the 
anterior superior spine, the cause is probably to be found in the neck or head 
of the femur. 


‘TRENDELLENBERG 'S SIGN 


When standing on both legs the center of gravity passes through the 
center of the pelvis and falls between the feet. If one foot is raised from 
the ground, the pelvis tilts downward on that side, unless the plane of gravity 
is shifted to pass through the one supporting leg or unless force is used to 
overcome gravity. Normally the gluteus medius supplies this force and 
holds the pelvis to its position, preventing its tipping by keeping the ilium 
in its normal relationship to the great trochanter. When the pelvis does tilt 


downward on the unsupported side, there is faulty functioning of the gluteus 
medius muscle of the opposite side, intrinsic, as in paralysis, or because of its 
attachments being brought nearer together and its contraction thereby being 
less effectual, as in a dislocated hip or a severe coxa vara. There is also a 
downward tilting of the pelvis, similar to the Trendellenberg’s sign, in the 
presence of a painful hip, but accompanying it there is a well marked shifting 
of the body to the side of the supporting hip. The body is thus shifted to 
relieve painful stretching of the capsular ligament. It is due to a reflex 
spasm and is present whenever the foot on the opposite side is non-weight- 
bearing. When this sign is found, in the case of a short leg, we must not 
overlook the possibility of coxalgia, in which case leveling the pelvis will not 
eliminate the limp. 

Although exact measurements will be taken later on to determine the 
presence of atrophy of the thighs or legs, it is well to estimate this with the 
eye. 

Carefully inspect the feet. If the forefoot is abducted, i.e., turned out- 
ward through the vertical axis at the mediotarsal joint, the weight of the 
body must fall to the inner side of the foot, tending to evert the foot, roll it 
downward and outward on a longitudinal axis passing through the sub- 
astragaloid joint and to increase the abduction. This will cause lessening, or 
sometimes obliteration, of the anteroposterior arch and even a bulging at the 
astragaloscaphoid joint, Extension of the toes at the metatarsophalangea! 
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joints with flexion at the first interphalangeal joint usually has its origin in 
overcontraction of the extensors, and the deformities are further fixed by 
contractures of the lateral ligaments later on. These overcontractions of 
the extensors arise from their efforts to flex the tibia on the foot when move- 
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Fic. 4. a. Testing internal rotation of the shoulder. 6. Testing external rotation of shoulder. 


ment at the ankle joint is limited by a shortened heel cord. Enlargement of 
the great toe joint is very common and is caused in most cases by traumatism 
resulting from abduction and eversion of the foot. Observe the movement 
of the feet as the patient comes up on tiptoe. Does he use the mediotarsal 
joint or only the ankle and metatarsophalangeal joints ? 
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The patient is now seated and the examiner pulls a stool up for himself. 
The stool must be of such a height that, as he sits at a right angle to the 
patient, the patient’s leg can rest comfortably across the examiner’s knee. 
Before beginning the examination of the knee test the patella reflex. Then, 
with the patient’s leg resting as above described, look for redness, heat and 
swelling. Test the patella for evidence of synovitis and, if doubtful as to the 
presence of swelling, compare the knees in the same position; or it may seem 
advisable to measure the circumference of the knees in the same horizontal 
planes. With the knee completely relaxed, the patella being freely movable 
from side to side, the knee is passively flexed 15 or 20 degrees and then 
smartly extended. Is there any resistance to the movement? Does the 
knee spring back to a few degrees of flexion? Does the patient wince or 
complain ? 

A localized area of heat about one knee demands an explanation. It 
may be present although there is no redness and very slight swelling. If 
there is no apprehension of the knee joint in passive extension internal de- 
rangement can usually be ruled out. If there is resistance to full extension, 
or if the knee springs back into flexion, there is either an inflammatory con- 
dition (arthritis, synovitis or bursitis) or injury to a cartilage. A slight 
resistance, comparable to that of an elastic tissue, may be encountered in 
shortening of the gastrocnemius muscle. 

In the normal knee there is no lateral movement with the joint in full 
extension. If lateral movement is present it is due to ligamentous relaxa- 
tion, and faulty metabolism should be suspected. The lateral ligaments may 
have lost their strength through a disease (Charcot’s joint) or through 
traumatism. Lateral movements with the knee flexed to about 135 degrees 
will test the condition of the lateral ligaments. In this position these liga- 
‘ments are relaxed and, if sprained, pain will be felt when they are stretched. 
Bone injuries to the condyles or tuberosities will cause pain when the knee, 
in this semiflexed position, is so moved as to make pressure on the point of 
fracture. In the presence of an acute injury to a lateral ligament, pain will 
be excited by pressure over its bony attachment. Pain on pressure over a 
semilunar cartilage is usually an indication of injury to that cartilage. Pal- 
pation of the entire knee may reveal a latent condition, such as a bursitis or 
a cyst, and palpation of the tibial tuberosity will always reveal the presence of 
Osgood-Schlatter’s disease. 

Pain on pressure over the tibia reveals periostitis. This may-be an in- 
dication of syphilis or osteomyelitis; or it may be a traumatic periostitis 
caused by the pull of a muscle on its periosteal attachment. It should be 
noted whether or not any pain is bilateral and whether or not it is accom- 
panied by local heat. Any bony swelling, even though very slight, demands 
further investigation. Pitting on pressure along the length of the tibia may 
be an indication of circulatory or nephritic disturbance. 

A difference in the color of the foot on the physician’s knee and the one 
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hanging down hints at a possible abnormality in the peripheral circulation. 
A good test of peripheral circulation is to note how rapidly the color returns 
to normal after deep pressure with a finger. The dorsalis pedis and the 
posterior tibial arteries should always be examined for patency. 

The examination of a foot begins with palpation to discover any areas 
of swelling, heat or tenderness, and any signs of synovitis from chronic 
strain, as from weakfoot, or of early arthritis. The lateral ligaments at 
the ankle are seldom painful on pressure except after a severe traumatism. 
The suspensory ligament (the calcaneo-scaphoid ligament) is frequently pain- 
ful in abducted feet. Pain on pressure over the caleaneocuboid joint is also 
frequently found, caused by a traumatic arthritis excited by forced abduc- 
tion. Callosities are very informative of abnormal use of the foot. Callo- 
sities under each of the metatarsal heads are pathognomonic of limited dor- 
sal flexion at the ankle. Callosities on the lateral side of the fifth meta- 
tarsophalangeal joint and on the dorsal surface of the first interphalangeal 
joints of the two outer toes are produced by pressure of these areas against 
the shoe leather, caused by the pronation of the foot. A callosity on the 
mesial side of the first metatarsophalangeal joint is a sign that the pressure 
which should be dispersed over the entire plantar surface of the forefoot is 
being received at this joint because of the eversion and abduction of a flat 
foot, with the mesial side of the joint rolled to a position more in contact 
with the ground. A narrow pointed-toe shoe adds to the pressure on this 
joint, as does the deformity of hallux valgus. This pressure may be great 
enough to cause a traumatic arthritis, which frequently results in an exostosis, 
and Nature, in her endeavor to protect the joint, produces a bursa. Callo- 
sities around the edge of the heel are common in “ heel-walkers,” the whole 
weight of the body being thrust down through the heel at each step. 

Dorsal flexion at the ankle should be to 85 degrees with the leg. If this 
is 90 degrees or more the foot cannot function normally. In walking, the 
movement at the mediotarsal joint is limited by the height of the heel worn; 
the higher the heel the less movement is there at this joint. When standing, 
it is not necessary for the foot to be at a right angle with the leg, but the 
higher the heel the less free is the mediotarsal movement and the greater the 
weight thrown on the forepart of the foot. 

In spasmodic flat foot adduction is markedly limited. The spasm is in 
the peroneal muscles and is caused, reflexly, by the traumatic arthritis of the 
mediotarsal joint, which is itself caused by using the foot in an abducted and 
everted position. It must be borne in mind that this peroneal spasm is 
present in any arthritis of this joint and may be infectious in nature. 

Deformities of the toes are found frequently. When these are not 
fixed but are easily corrected by manipulation we may prognose their cure 
hy the correction of the faulty mechanics of the foot which usually exist. 
Long-standing deformities of the toes, such as hammer-toes, are generally 
fixed by shortening of the lateral ligaments, shortening of the tendons, and 
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sometimes by deformities of the metatarsal heads. There may be a very 
limited range of motion, or even no motion, in the first metatarsophalangeal 
joint. This is called “ hallux rigidus” and is a very serious condition, 
because it interferes greatly with the use of the foot. 

Hallux valgus, usually associated with flat-foot, if correctable with the 
hand, may be greatly improved by correcting the flat foot. However, if 
there is marked deformity with much new growth of bone it must be 
operated upon. 

The examination is completed with the patient on the table. Normally, 
with the patient lying on his back with knees drawn up, the lumbar spine 
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Fic. 5. Patient lying supine on the table. The heel of one foot is brought upward 
toward the groin on the other side. This tests flexion, abduction and external rotation of the 


hip. 








Fic. 6. If the heel of one foot advances higher up toward Poupart’s ligament than the 
other heel, then there is a difference in the two hips. 


flattens out, going into a slight curve when the hips are extended. ‘To test 
the hips for flexion deformity, have the patient draw up the right knee and 
press it firmly against the abdomen, thus holding the lumbar spine against 
the table. If the left hip does not go into flexion there is no flexion de- 
formity at that hip; in the presence of such a deformity the leg will rise 
from the table. Both hips should be tested in this way, as both may be 
so deformed though perhaps not to the same extent. Bringing the heel of 
one foot up to the opposite groin puts the hip through flexion, external 
rotation and abduction. Very early in an arthritis of the hip one or more 
of these movements is limited. 

Straight leg flexion of the hip is of value in detecting strain at the 
sacroiliac and lumbosacral joints. The straight knee, tightening the ham- 
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strings, exerts a strong pull on the tuberosities of the ischium which tends 
to rotate the pelvis on a transverse axis. Normally, this rotating force is 
communicated to the lumbar spine which, straightening its curve by exten- 
sion, permits the rotation of the pelvis. If, however, the sacroiliac joint 
or the lumbosacral joint is strained or arthritic the force will produce pain. 
If there is a lesion of the sacroiliac joint on one side, straight leg flexion of 
the opposite hip may excite the pain. This is due to the fact that the force, 
after continuing through the normal sacroiliac and lumbosacral joints, 
flattens the lumbar curve and thus rotates the pelvis; but as the force of 
rotation reaches the other sacroiliac, where the trouble exists, it excites pain. 
Limitation of flexion of the knee may be a sign of contracture of the 
quadratus femoris. 

Limitation of abduction may be due to contractures or spasmodic con- 
tractions of the adductor muscles or to disease of the hip joint. Spasmodic 
contractions accompanying cerebral paralysis may be overcome by gentle 
and steady force; this is not so of contractures. If there is evidence of 
spasm in muscles connected with other joints, as of the arm or ankle, it 
is safe to test the adductors of the hip; otherwise no force should be used 
until coxitis has been ruled out. 

Any difference in the rotation of the two hips is indicative of a joint 
condition which should be diagnosed. It may be a mechanical interference 
but, until a diagnosis is made, we must always suspect arthritis. 

Any difference in the length of the legs should be investigated with 
great care and the shortening definitely located. In the majority of cases 
it will be found in the upper end of the femur. If one trochanter is higher 
than the other the shortening is definitely in the neck or head. The history 
will be found very helpful in locating a shortening. A coxa vara may have 
originated in childhood and have given few recognizable symptoms; but a 
disease of the hip joint will present, or will have presented in the past, 
noticeable signs of its existence. Any traumatism or disease which has 
interfered with any of the epiphyses of the femur or tibia will usually 
provide signs of its having existed. 

A test should be made of the strength of the flexor muscles of the hips 
and lumbar spine since muscular weakness has much to do with faulty pos- 
ture. Active extension of the hip against resistance tests the strength of 
the muscles and also the sensitivity of the hip joint to interarticular pres- 
sure. The hip and the knee are flexed and the patient is told to straighten 
cut the leg, while the examiner resists the movement, grasping the patient's 
foot firmly in his hand. If there is a fibromyositis of the gluteus maximus, 
pain may be excited along its attachments; or the patient may just feel it 
impossible to exert any power without complaining of pain, as shown by 
Nature’s refusal to permit the interarticular pressure which must accompany 
the exertion, because of the presence of arthritis of the hip joint. When a 
hip is sensitive to pressure or to movement the patient will find it difficult 
to raise that leg from the table. 
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With the patient lying prone, place the hand over the buttocks holding 
the pelvis firmly to test the extension of the hips. Extension of the hip is 
limited very early in arthritis and therefore comparison of the arc of ex- 
tension of the hips furnishes a sign of this condition in its early stage. 
Extension and lateral movement of the lumbar spine will reveal immobiliza- 
tion of this region by muscular spasm. It must be borne in mind, however, 
that extension relieves pressure between the vertebral bodies and, therefore, 
lateral motion may be freer in extension than in flexion. In the presence of 
strain on the ligaments attached to the sacroiliac and lumbosacral joints pain 
will be elicited by pressure over these joints; if there is a fibromyositis of 
the lumbar muscles, pressure over the lumbar region, one or two inches 
from the spine, will cause pain; and if there is a strain upon the interspinous 
ligaments, pressure upon them will cause pain. When there is an exag- 
gerated dorsal curve these ligaments are under strain, as in adolescent 
arthritis of the spine. 

The examination completed, the family physician must now make a 
diagnosis and give his recommendations for treatment. Roentgen-rays, 
blood examinations, skin tests and cultures will help him to perfect his 
diagnosis, and he must then decide whether he himself is fitted, by experi- 
ence as well as by the facilities at his command, to carry out the required 
treatment. If any joint disease is suspected the patient should be kept in 
bed while additional tests are being made, particularly if the suspected lesion 


is of the spine or lower extremities. When the tests appear negative the 
patient may be allowed up, but should be examined weekly until the sign 
disappears or until a satisfactory reason for its presence is found. A 
specialist should be consulted if assurance is needed as to the advisability 
of ignoring any persistent evidence of abnormality. 





SOCIAL COMPONENTS IN MEDICINE* 


3y Epwarp L. Bortz, M.D., F.A.C.P., Philadelphia, Pennsylvania 


Metuops of scholarly inquiry and organized experimentation have un- 
covered such a mass of data bearing on man’s biological and social existence 
that the average span of human life has been more than doubled since the 
19th century. Scientific facts of importance to society are being discovered 
at a rate beyond the ability of society to absorb and profit by them. 


THE UNIT BIOLOGICAL 


As a biological unit man has benefited by the increasing control of dis- 
eases due to contagion and infection, nutritional deficiencies and neoplasms. 
Typhoid fever, smallpox, and similar infections are now uncommon, and 
enough is known about pneumonia, syphilis and tuberculosis that, were avail- 
able knowledge applied, especially of a preventive kind, these diseases would 
no longer represent major health hazards as is the situation today. Less 
than a century ago, communicable diseases accounted for approximately 900 
deaths per 100,000 population per year. In order of frequency as a cause 
of death, these diseases were: tuberculosis, pneumonia, scarlet fever, typhoid 
fever, diphtheria, whooping-cough, measles and smallpox. Except for tu- 
berculosis and pneumonia, all of the other infections have been almost en- 
tirely eliminated as important mortality factors. In 1936, less than 4 per 
100,000 population died of these other infections.’ 

Special programs organized on a national scale and energetically carried 
out by the medical profession will exercise a telling effect in the control of 
syphilis and tuberculosis. Careful search for the early manifestations of 
cancerous lesions will uncover disorganized growths in the human body at 
a time when their complete removal will save many lives. As a biological 
unit, man has profited generously by the march of science. 

Only recently attention has again been directed to the mind-body ques- 
tion. Psychosomatic problems are being more and more subjected to orderly 
study and classification. With an increase in the span of life and with more 
exact methods of scientific study, these problems of individual and social 
existence take on a new meaning. 


THe Unit Soctat 


Man is somewhat more than a psychosomatic scheme. He is, in addi- 
tion, a social, a gregarious unit, and social influences must perforce reflect 
themselves in his psychosomatic equipment. The individual under discus- 
sion is, in reality, a socio-psychosomatic unit in the social order. In addition 


* Read at the Cleveland meeting of the American College of Physicians April 5, 1940. 
1065 





1066 EDWARD L. BORTZ 


to his internal environment, which caught Claude Bernard’s fancy, man exists 
in an external environment. Weltanschauung is the term used by Dunbar to 
designate the individual’s awareness of his relationship both to the inner and 
outer world in terms of emotion, intellect and endeavor. 

The increasing complexity, particularly of modern, urban existence, has 
precipitated major problems in the socio-psychosomatic realm which are dis- 
turbing the lives of increasing numbers of men, women and children. These 
broader problems need to be analyzed in the light of modern, scientific knowl- 
edge so that their extent and depth may be appreciated and practical methods 
for solutions be considered. Until recently the analytical approach to these 
problems has been piece-meal and generally chaotic. * 

The effort to interpret the maladjusted individual in functional terms as 
an integrated whole reacting to other individuals within a given set of cir- 
cumstances, has opened a new approach to problems of the individual as well 
as the community. 


SocrtAt COMPONENTS 


The social components which affect man need to be analyzed by the same 
objective methods that are being utilized today in the study of specific dis- 
ease processes. For purposes of elucidation the social components may be 
defined as those products of the individual and his environment that play a 
part in the loss of, or the failure to regain a healthy status, or those factors 


that may prevent him from favorably reacting to indicated therapy and/or 
that may hinder him from an adequate adjustment to his disability or station. 

And from a different approach one needs to consider community inade- 
quacies, the lack of certain necessary facilities in equipment, personnel and 
methods for the use of the same in furnishing preventive and curative medi- 
cal services to those who need them. The lag which exists between current 
available medical knowledge and its application to problems of individual and 
community existence may well be regarded as a major social component of 
medicine at the present time. 


TABLE I 
Social Components in Medicine 


I. Deprivation of physical needs 
II. Personal dissatisfactions 
III. Community inadequacies 


As self-preservation is the first law of nature, there are certain irre- 
ducible essentials such as food, clothing and shelter, without which human 
existence cannot survive. These basic physical needs must be safeguarded 
for the individual to have adequate protection and be able to carry on. 

A decent shelter with accommodations that are not too crowded and 
that furnish at least a minimum of sanitary service is an essential for a 
healthy status. 
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A certain minimum of quality and quantity, as well as variety of food, is 





essential. 

An individual should have sufficient clothing to protect his body and 
supply a modicum of respectability. 

As many experienced social workers point out, deprivation of one of 
these primary essentials may have more effect on one individual than on an- 
That is, adjustment to environmental limitations is a quality within 







other. 
the individual himself. 

Immediately subsequent to the primary needs are the problems of edu- 
cation, employment and recreation. Where there is widespread lack of these 
necessary essentials, the combined resources of society need to he energized in 
the search for a solution. 










THE SocrAt DIAGNOsIs 






Social dissonances commonly reflect themselves in psychosomatic dis 
The clinical picture as seen by the attending physician is very often 
In the absence of an adequate and 





orders. 
typical of an underlying organic lesion. 
accurate social history the most important features in the case are frequently 
missed entirely. The social history is of fundamental importance in the 
majority of patients who call upon the doctor or visit the clinic for medical 
advice. This is generally true of all classes of society. Whereas a great 
many in the lower income groups are hard-pressed by problems of deprivation 
of physical needs, many individuals in the upper strata of financial compe- 
tence are the victims of social maladjustments that are of sufficient magni- 
tude to produce physical illness. The dissatisfactions of life and the stresses 
and strains that result from high-pressure in the world of industry and the 
professions contributed to physical and mental breakdowns. Coronary dis- 
ease is said to be ten times more frequent today than it was a generation ago. 
It is within the realm of medical study and opportunity to question the 
patient regarding his objectives, to search for frustrations that may have 
The patient consults his physician for peace of 














played a part in his illness. 
mind. The diagnosis matters not to him so long as he obtains relief. 
Problems of this nature are time-consuming, and because they require 
contacts and an investigation of social background and an analysis of the 
stresses and strains under which an individual is living, they are too com- 
monly ignored by the examining physician, to the patient’s detriment. It is 
indeed unfortunate that the doctor has not the time and, frequently, not the 
interest, to enter the further recesses of the patient’s experience. Because of 
this fact the medical social worker has come upon the scene and proved her- 
self an invaluable ally to the doctor. To her has fallen the responsibility of 
visiting the home, the factory, and other locales wherein the patient has made 
his social contacts. Information thus obtained aids the doctor in a clearer 
understanding of the patient and his environment and, furthermore, often 
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uncovers information that should prove helpful in planning a convalescent 
régime. 

Because of the important part that social components play in the causation 
of disease processes, a number of medical schools have utilized the experi- 
ences of professional medical-social workers in the training of medical 


students. 


TABLE II 


Medical Schools Where Social Workers Participate in the Training of 
Medical Students * 


7. Tufts 

8. Vanderbilt 

9. Virginia 

10. Western Reserve 
11. Yale 


. Harvard 

. Johns Hopkins 
. Pennsylvania 

. St. Louis 

. Syracuse 

. Tulane 


In a stimulating book, “‘ The Patient As A Person,’’ G. Canby Robinson * 
has described the experiences which he and his colleagues at Johns Hopkins 
have had in the study of some 175 patients who came to that hospital for 


In 80 per cent of the patients studied by Robinson, some type 
The excel- 


assistance. 
of adverse social condition played a part in the patient’s illness. 
lent results which were obtained in finding an adequate and satisfactory solu- 
tion in many of the cases described by Robinson would have been impossible 


without the coordinated study of the entire situation, i.e., of the socio-psycho- 
somatic pattern by the doctor in charge, assisted by the medical-social worker. 


ADVERSE SOCIAL FACTORS 


A number of individuals whose experiences have justified respect for 
their opinions were asked to name the most important adverse social condi- 
tions which affect people in their particular localities.” The following table 
is a composite of the answers received : 


I. Deprivation of physical needs: 

a. Shelter, overcrowding ; food, clothing. 

b. Hazardous occupations and occupational strains which predis- 
pose to diseases and undermine the general health. 

II. Problems of financial income: 

Many workers have demonstrated prompt return to health when 
income is made adequate to needs. However, it is frequently 
necessary that adjustment to insufficient income be made 
Something has to be done about financial inadequacy and often 
the individual has to combat a community attitude. The 
sense of failure is a devastating thought. 

III. Lack of education in matters of health essentials; general indifference. 
Attitudes of ignorance, superstition, and fear on the part of 
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individuals represent an exceedingly common barrier in the 
maintenance of sound health. A distinguished lay authority 
recently stated: ‘‘ As a layman, I am appalled at the ignorance 
of the average individual with reference to health matters.” 
For worthless proprietary medicines, quacks, charlatans and 
pseudo-medical care, the nation wastes millions of dollars 


yearly. 

IV. Maladjusted family relationships. ‘This is one of the common bases for 
ill health. Social situations within families create wrong 
attitudes towards health which frequently produce somatic as 
well as psychic turmoil. 

V. Unstable personalities and borderline mental deficiencies. Govern- 
mental statistics indicate that in 1936 there were 100,000 per- 
sons in institutions for mental, epileptic and defective patients. 
Weaver suggests that as many as five million fellow-men, 
more or less mentally inferior, offer serious impediments to 
social adjustment. 

VI. Community inadequacies. Under this heading some authorities place 
lack of personal service for medical care; the need for con- 
valescent homes; the necessity for hospitals in deprived areas; 
health centers; facilities for the rehabilitation of patients ; pro- 
vision for the chronically ill and mentally handicapped ; a more 
general interest in preventive medicine and health education. 


To obtain more specific information a series of 200 patients in The 
Lankenau Hospital was studied. ‘The Medical Staff of the hospital was 
ably assisted by Sister Elba Dyer, social worker, to whom fell the responsi- 
bility of the social study in each case. One hundred and seventy-eight pa- 
tients were in the hospital and 22 were clinic patients. One hundred and 
seventy-seven demonstrated some organic lesion; 20 were diagnosed as hav- 
ing functional conditions ; and three were undiagnosed. 


THE SoOciAL COMPONENTS IN ILLNESS 
A Medical Social Review of 200 Cases in the Lankenau Hospital 


|. Deprivation of Physical Needs 
A. Lack of sustenance 
1. Inadequate food 2 
2. Special diets for diabetic, or ulcer cases, and for drugs 24 
Lack of adequate shelter 1 
Lack of economic security 41 
Physical strain 16 
Unhealthy environment 25 
Lack of personal service 19 
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II. Personal Dissatisfactions 
A. In the home 
. Marital friction 26 
. Parent-child friction 29 
. Living with in-laws 6 
. Conflict among other members of family as brothers, sis- 
ters, relatives, etc. 26 
5. Lack of family group 19 
. Dissatisfaction with work 7 
. Fear of loss of social status due to illness 17 
Fear of dependency as result of illness 29 
Inability to adjust to changes in way of living or occupation 25 
’. Lack of satisfying social life. 
1. Single person living alone 8 
2. Lack of recreational outlets 21 
G. Personal inadequacy 75 


In 57 cases no social factors were evaluated as contributing to the patient's 
illness or preventing his recovery. In nine of these patients social factors 


such as marital discord, parent-child friction and unemployment were present, 


but they exerted no influence on the patient’s health. 


TABLE III 


Report on Two Hundred Patients Treated in the Lankenau Hospital 
Frequency of Adverse Social Factors 


Number of Number of adverse 
patients social factors 


In approximately 100, or 50 per cent of the patients, there were one, two 
or three adverse social factors uncovered in the study; in 15 of the patients 
there were from six to 10 adverse conditions that impeded the patient's 
opportunity for good health. 


SomMATIC DISORDERS PRESENT IN THE SERIES OF 200 CASEs 


In the series of 200 patients herein presented for discussion, 104 had 
some organic lesion in the cardiovascular system; 51 were diabetic; 42 dis- 
played a lesion in the gastrointestinal tract; and 38 had respiratory tract 
pathology; disorders of the nervous system or a definite psychosis were 
present in 39 patients. 
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TasiLe IV 


Somatic Diagnoses 


Arthritis 

Carcinoma 

Cardiovascular 

Diabetes <a 
Disorders of gastrointestinal tract .. 
Disorders of kidneys news 
Disorders of respiratory tract 
Malnutrition 

Miscellaneous 

Pelvic disorders 

Psychosis and disorders of nervous system 
Syphilis : 
Thyroid 

Undiagnosed 


Adverse social factors are more prominently associated with chronic 
illnesses than with acute disorders. The longer the illness the more likely 
is a social problem to present itself. 

Certain somatic diseases which impose future restrictions on the patient's 
activity as, for example, heart disease, create social problems which require 
long range planning to meet the patient’s needs. 


SociAL THERAPEUTICS 


In the group of patients studied by Robinson, as well as in the present 
series, 75 per cent of the patients presented one or more social factors bearing 
on their illness. Where a deficiency of physical necessities as food or cloth- 
ing existed, various social agencies were consulted and means for supplying 
the necessities were arranged. In addition to this, rehabilitation of the pa- 
tient himself was always kept in mind. Frequently it becomes necessary to 
survey an entire family or larger social group and have one or more con- 
ferences with the family or group to determine practical methods of pro- 
cedure. Education of the patient and/or his group is essential for any last- 
ing improvement of status. Too frequently patients revert to their former 
state upon leaving the hospital, thereby nullifying efforts of doctor, nurse and 
social worker in their behalf. When patients demonstrate a social inca 
pacity, a margin of support must be built up in his family or group to fur- 
nish him with the necessary steadying influence to carry on. 


THE INCENTIVE TO RECOVERY 


When an individual is motivated in the direction of certain definite ob- 
jectives, the incentive to recovery is apt to be strong and that patient will 
more likely call upon his own resources to regain his mental poise. It is an 
unfortunate and common experience for doctors to find patients in wards 
and clinics who have no objectives, no motives and no incentive to recovery. 
Their lives have no direction, they are aimless, and they gravitate more and 
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more to the vegetative existence. When the doctor or social worker can 
instill in his patient’s mind a definite goal towards which to strive, a sig- 
nificant therapeutic measure has been created. The incentive to recovery is a 
necessary objective in the patient’s socio-psychosomatic existence. Thi 
creation of an all-absorbing motive helps many a patient through the morass 
of personal dissatisfactions, the result of unhappy or unfortunate social 
experiences. And it was recently said by a great and noble man, that work- 
ing towards a goal has its own reward, if it is only sound sleep. 


ASSETS FOR SOUND HEALTH 


A study of the patient as an individual, with or without a somatic lesion, 
and/or an added health deficit of social origin, should bring into clear relief 
the assets necessary for sound health. When the patient’s environment and 
social background are included in the study it becomes more and more evi- 
dent that proper nutrition, a place to live and a reasonably well-balanced emo- 
tional equipment are essential for the maintenance of body vigor in modern 
society. A deficiency in one or more of these prime essentials is often the 
most important part of the diagnosis. Then, restoration of the patient’s 
social balance, plus the promise of sufficient material supplies to meet his 
physical needs, becomes the first logical step in the adequate treatment of the 
patient and his rehabilitation as a social unit. The use of potions, pills 
and elixirs plays but a minor part in reconstruction of fellow-beings. 


It is beyond the scope of this paper to discuss in detail the therapeutic 
methods that were used in the care and supervision of the 200 patients herein 
tabulated. The aim of the discussion has been to emphasize the need for a 
broader approach in the study of the patient as a person. 


COMMUNITY INADEQUACIES 


A number of authorities have voiced the opinion that inadequate facilities 
for satisfactory medical care may be demonstrated in many communities 
throughout the country. Where deficiencies in the form of hospital service 
or an absence of qualified medical practitioners exist, sufficient funds should 
be made available for provision of the same. Medical service is so instinc- 
tively a local problem that it would appear advisable for local authorities to 
assume the responsibility and direction of community projects. 

The most definite need today is not so much construction of more build- 
ings, but rather an intensive and widespread educational campaign to impress 
upon the laity, rich and poor in all walks of life, that sound health is very 
largely a matter of their own responsibility. That many individuals in every 
community need medical care cannot be denied; that they do not receive it 
because of the medical profession’s unwillingness to render it has never been 
proved. In no community of this country has there been a widespread <e- 
mand for medical service that has not been met by the profession locally. 
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Improvement in health will become manifest as individuals develop a 
greater interest in their own health problems. Education of the doctor and 
education of the laity is, in the opinion of many competent observers, the 
most important health problem in the community today. 

In addition to an educational campaign, the problem of facilities for ‘the 
rehabilitation of patients, provision for the chronically ill and mentally handi- 
capped, and a study of the health center idea merits more attention than has 
been devoted to these problems thus far. 


FINAL IMPRESSIONS 


A series of 200 patients studied in The Lankenau Hospital, Philadelphia, 
demonstrated social factors contributing to illness in 75 per cent of the 
cases. A satisfactory solution to the patient’s social, as well as physical 
problems was obtained in 90 per cent of the cases in various classes and 
strata. Without the sympathetic and skilled help of a professionally trained 
medical-social worker the medical treatment of these patients would have 
proved disappointing. This fact suggests a deficient study of patients when 
a consideration of the broader social components in disease is omitted. 

The social components which affect man should be analyzed by the same 
objective, scientific methods that are being utilized today in the study of 
specific disease processes. 

These social components are those products of the individual and his en- 
vironment that either cause ill health or restrain the ill individual from re- 
gaining sound health. , 

To date, only 11 of the medical schools in the country have recognized the 
importance of training their students in medical social components as im- 
portant factors in the causation of disease. 

Every student of medicine should have a thorough foundation training 
in the socio-psychosomatic unit which is his patient. 

A health educational program for each community is a necessary pre- 
requisite for a healthy social order. That large sums of money are being 
spent on quacks, charlatans and worthless proprietary preparations is not 
conducive to improvement in the health of the body politic. 

The medical profession and the public have an obligation and an oppor- 
tunity to develop a widespread system of service that will meet the practical 
needs of all groups of society. With more light and less heat the wise course 
should be evolved without destroying any of the habits of action which have 
made this country the healthiest nation in the world today. 
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CASE REPORTS 








THROMBOSIS OF THE HEPATIC VEINS—CHIARI’S SYN- 
DROME; REPORT OF A CASE WITH BIOPSY AND 
VENOUS PRESSURE DETERMINATION * 


$y Sipney Kaun, M.D., and MAxwete Sprine, M.D., Bronx, New York 


OBSTRUCTION to the blood flow through the hepatic veins leads to a patho- 
logical-clinical entity known as Chiari’s syndrome, of which there have been re- 
ported, as far as we could determine, approximately 60 cases, and which combines 
the clinical picture of portal obstruction and hepatic degeneration. The disease 
is undoubtedly often overlooked because of its similarity to the late stages of 
atrophic cirrhosis (Laennec’s). 

We are reporting a case because of its rarity, and because the clinical study 
included venous pressure determinations which aided in the diagnosis. 


INTRODUCTION 


In 1846, Budd commented on cases of intrahepatic abscesses that involved 
one of the hepatic veins, with resultant thrombosis of that vein, and choking of 
all its tributaries even to the capillary divisions... He quotes, as the earliest 
known case, one reported by Lambron in 1842. 

In 1880, Schiippel suggested, in reporting a like case,* that increased blood 
coagulability may have been the etiological factor. 

However, the disease was first adequately described by Chiari in 1899.*° He 
reviewed the literature and brought the cases reported up to 10, including three 
cases of his own, in which he considered the disease syphilitic in origin. In 
these three cases, he found no perivascular involvement, and even very little 
adventitial reaction in the hepatic veins. The liver was congested, atrophic and 
necrotic, with secondary portal congestion and ascites. Hess, in 1905, reviewed 
23 known cases and reported the first case in the American literature.* The 
syphilitic origin of Chiari’s and of subsequent cases was questioned, and ap- 
parently disproved by Thompson and Turnbull in 1912.2 In 1918 Nishikawa 
reviewed all the cases in the literature to date, and added 10 of his own.® In 
four of these, primary carcinoma of the liver supervened upon the hepatic vein 
thrombosis. All the known cases occurring in childhood were collected and 
reviewed by Hutchison and Simpson in 1930.* They added a case of their own 
which they had followed from the age of 5 to 28 when the patient died. At 
autopsy, a carcinoma of the liver was found in addition to the hepatic vein throm- 
hosis. Since then there have been other reports of the syndrome. One case 
(1932) was associated with familial lipomatosis and hypertrophic osteoarthrop- 
athy.6 A number of cases have been reported associated with polycythemia 
\ era.” 10, 11, 12, 13 
* Received for publication October 21, 1939. 

From the Surgical Service of Dr. William Klein, The Bronx Hospital, New York. 
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Obstruction to the hepatic veins may be primary or secondary. It has been 
found in patients from the ages of 17 months to 70 years. The majority of 
cases occur in the third decade. There is no predominance of either sex. The 
obstruction may be intrinsic or extrinsic, and has been reported in association 
with a variety of lesions. Experimentally, the hepatic veins of dogs have been 
mechanically constricted by Simonds and Callaway in 1932 '* and by Simonds 
and Jergesen in 1935 '°; these men thus reproduced the pathology of the acute 
form of Chiari’s syndrome as seen in humans. The obstruction to the hepatic 
veins may be produced by pressure (e.g. new growths, enlarged lymph nodes, 
hydatid cysts). There may be cicatricial involvement of the vein by granulo- 
matous lesions, or other types of perivascular inflammatory tissue. When 
thrombosis or thrombophlebitis are found with no obvious cause, they are often 
attributed to infections or toxins of unknown character. Such pathogenesis is, 
of course, indefinite and difficult of proof. In this connection, there was a case 
reported by Savin in 1934 of hepatic vein thrombosis associated with irido- 
cyclitis and exudative choroiditis..° He believed the ocular and hepatic changes 
had the same etiology, although he was unable to say what this was. Rigdon ™' 
believed that in the majority of cases of Chiari’s syndrome there is an associated 
phlebitis of the hepatic portion of the inferior vena cava. 

In nine cases, the syndrome has been associated with polycythemia vera. The 
polycythemia may be secondary to the thrombosis and portal congestion *°; more 
often, the increased blood coagulability of polycythemia is considered the primary 
factor. 

As mentioned above, the hepatic endophlebitis due to syphilis has not been 
confirmed clinically or pathologically, except when the patient has a syphilitic 
cirrhosis, in which case the intrahepatic cirrhotic changes precede the venous 
thrombosis. 

The reported relationship between the chronic form of the syndrome and the 
subsequent primary carcinoma of the liver has also been mentioned above.* ? 

Some men have considered, but have not been able to prove, congenital 
malformation of the hepatic veins, such as rudimentary valves. This is sug- 
gested, usually, in cases occurring in infancy and childhood.’ 

The impression that the intrathoracic point of junction of the hepatic veins 
and the inferior vena cava is one prone to the formation of the thrombi, on a 
mechanical basis, likewise seems to be of little importance in view of the infre- 
quency w.th which such thrombi are found at routine autopsy. 

The symptoms are those of varying degrees of portal obstruction and hepatic 
insufficiency. The syndrome assumes one of two forms. 

There is an acute type in which symptoms develop with great rapidity, and 
death occurs early, following a short period of vague epigastric and right upper 
abdominal complaints. The patient develops a congested, tender liver, a large 
spleen, massive ascites (the fluid reaccumulating with great rapidity in spite of 
frequent tapping), dilated superficial thoracic and abdominal veins, and, finally, 
vomiting, delirium, coma, and death from hepatic insufficiency. 

In the chronic form, there are apparently repeated small thromboses, all 
causing incomplete occlusion, the interval between attacks allowing for the de- 
velopment of a collateral circulation with remissions in the signs of portal 
hypertension. There then follows replacement fibrosis of necrotic hepatic 
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Fic. 1. Photomicrograph of section of biopsy of liver. Note intact liver parenchyma at 
lower right in the vicinity of the portal canal. The remaining tissue is necrotic except for 
small area in upper left portion of section (Courtesy of Dr. J. Felsen). 


tissue, regeneration and compensatory hypertrophy of unaffected hepatic cells, 
with eventual hobnail fibrosis. When the repeated thromboses prove too great 
a burden for the collateral circulation, and the hepatic damage becomes too 
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widespread, these patients die, usually a few months after the onset of the illness, 
although some cases survive a number of years. The cause of death in these 
patients is hepatic insufficiency. It seems to us that the terminal stages often 
resemble the hepato-renal syndrome, as frequently encountered following opera- 
tions on, or injury to, the biliary system. The increasing mental cloudiness, 
lethargy, vomiting, oliguria, varying degrees of non-protein retention, and 
icterus (although marked jaundice is rare), are indicative of the hepato-renal 


syndrome."® 
The following case report is an example of the acute form of the syndrome. 


CASE REPORT 


First Admission: E, E., a 21-year-old married native Jewish female, was ad- 
mitted-to The Bronx Hospital private medical service of Dr. A. Goldman, in collapse, 
pulseless, and pale. There was a history of only a few hours’ duration, initiated by 
vague epigastric pains, followed in close succession by repeated vomiting, rapidly 
increasing weakness, dizziness, and stupor. The patient had had a spontaneous in- 
complete abortion about three months prior to her admission, followed by bleeding, 
for which the uterus was curetted. There was no further menstrual irregularity, and 
no symptoms referable to any of the systems, nor was there any other pertinent past 
history. Examination revealed an obese young white female; she was pale and 
stuporous. Respirations were 24 per minute. There was no dyspnea or cyanosis. 
No pulse could be felt and the blood pressure was not obtainable. The heart sounds 
were slow and distant. There were no other positive physical findings. 

The rectal temperature on admission was 99.4° F. The hemoglobin was 90 per 
cent (Sahli method; 14.5 grams equals 100 per cent). The red blood count was 4,- 
700,000 per .cu. mm.; the white blood count 15,300 with a moderate polynucleosis and 
shift to the left (82 granulocytes, 7 per cent of which were band forms). The 
specific gravity of the urine was 1.022; it contained albumin 2 plus, a few hyaline 
casts, and a small number of white blood cells. The benzidine test was negative, 
the test for bile faintly positive, and urobilinogen was present in a dilution of 1 to 40. 
Blood Wassermann and Kahn tests were negative. An electrocardiogram revealed 
no evidence of myocardial disease. There was, however, a tendency to right devia- 
tion of the electrical axis. 

The patient’s temperature ranged about 100° during her first week in the hos- 
pital, and was normal thereafter. After two days in stupor, she responded to stimu- 
lation, and to the administration of saline and glucose intravenously, and regained 
consciousness. She then began to complain of epigastric pain and nausea, and she 
vomited a few times. A slight icteric tint was detected in the sclerae. An attempt 
to obtain an adequate history from the patient at this time was unsuccessful; her 
responses were delayed and usually irrelevant; she resented being questioned, was 
lethargic and exhibited lack of interest in her attendants and family. Examination 
at this time revealed only a few scattered areas of abdominal tenderness, more 
evident on the right side. Rigidity and rebound tenderness were absent. Vaginal 
examination was negative. The clinical impression was that the patient had acute 
pancreatitis. The icterus index was now 22.7. Four repeated white blood counts 
gave values from 14,200 to 24,500 with neutrophilic polynuclear cells 68 to 81 per 
cent and band forms 5 to 12 per cent, the lower values representing those of the last 
count taken. No abnormal cells were seen in the peripheral blood. 

The patient’s condition improved gradually; she first took liquid, and then solid 
food well; her pulse increased in volume; her only complaint was mild right upper 
abdominal pain, and the only finding was persistent moderate tenderness in that area. 
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She was discharged improved, two weeks after admission, with a final diagnosis of 
acute pancreatitis. 

Second Admission; One day after the patient left the hospital, she had three loose 
bowel movements, followed by a seizure of acute, intermittent right lower abdominal 
pain, radiating over the whole abdomen. There were no associated symptoms except 
nausea. She was readmitted to the ward medical service. Physical examination at 
this time revealed the patient to be weak and drowsy; her skin was warm and dry; 
the body weight was 176 pounds; blood pressure was 90 mm. mercury systolic and 
60 mm. diastolic. The heart and lungs were negative. There was slight ankle 
edema. The abdomen was markedly distended. On percussion there was dullness 
in the flanks, tympany over the mid-abdomen, and shifting dullness; fluid wave was 
definite. Abdominal tenderness was generalized, most marked over the mid-epigas- 
trium and right hypochondrium, with moderate rebound tenderness, but no rigidity. 
The superficial veins of the lower chest and upper abdomen were dilated. There was 
a sensation of a palpable right upper quadrant and epigastric mass, the limits of 
which were obscured by the distention, and ascites. Her urine was normal except for 
the presence of a very faint trace of bile, and urobilinogen in a dilution of 1:30. Her 
red blood cells were 5,100,000 per cu. mm. and her hemoglobin 78 per cent. The 
white blood cells were 14,200 per cu. mm. with 78 per cent polymorphonuclear neutro- 
philes, 20 per cent small lymphocytes and 2 per cent monocytes. Blood glucose was 
92.6 mg. per cent and the diastase in the blood plasma normal. Her erythrocytic 
sedimentation rate was markedly delayed (105 minutes for 6 millimeters). Roent- 
genograms of the chest and abdomen showed no free subdiaphragmatic gas. The 
small and large bowel contained an excess of gas. 

On the day of admission 500 c.c. of ascitic fluid were withdrawn by paracentesis 
performed in the left lower abdomen; it was clear, sterile and contained only a few 
erythrocytes. Abdominal fluid injected into a guinea pig did not result in tubercular 
lesions after six weeks. On her third hospital day, an electrocardiogram showed no 
cardiac abnormality. Circulation times were also normal; i.e., ether, or arm to lung 
time, was six seconds (normal 3.5 to 7 seconds) ; saccharine, or arm to tongue time, 
was 7.5 seconds (normal 7 to 14 seconds). Her venous pressure in the left antecubital 
vein was 105 millimeters of water (normal 40 to 120 millimeters) ; and liver pressure 
maintained for 30 seconds caused a very rapid rise of 55 millimeters in the venous 
pressure (normal a slow rise not above 40 millimeters after one minute). 

Six days after admission the patient was transferred to the surgical service of 
Dr. William Klein. A second abdominal tap yielded 2050 c.c. of clear thin yellow 
fluid; air was injected and roentgenograms of the abdomen taken immediately after- 
wards failed to outline any masses. The air appeared under the diaphragm. After 
withdrawal of the fluid a smooth firm liver edge was easily palpable about one and 
one-half inches below the costal margin. Urinary bile was now more strongly 
positive, and the urobilinogen had increased so that it was detected in a dilution of 
1: 160. 

Operation: On the patient’s ninth hospital day an exploratory laparotomy and 
biopsy of the liver were performed under spinal anesthesia by Dr. William Klein. 
The peritoneal cavity contained several liters of serosanguinous fluid. There was 
no peritoneal reaction. The pelvic organs were normal. The gall-bladder was tense 
and did not empty with ease. Palpation of the foramen of Winslow failed to reveal 
a pulsation in the portal vessels. The edges of the foramen seemed to be quite rigid 
as though thete might be fixation of the anterior wall due to thrombosis of the portal 
vein, Palpation of the stomach and omentum revealed no varices. The pancreas 
and stomach were normal to palpation and inspection; the spleen was about twice 
the normal size, smooth and rubbery, and its border was sharp; the liver was markedly 
enlarged and, like the spleen, smooth and rubbery with a sharp edge. A biopsy of 
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the liver was taken; the cut section was tense, congested and friable and bled very 
little; the defect was closed with chain suture. 

Pathologically, the biopsied specimen showed, on gross examination, a wrinkled, 
whitish, yellow capsule and marked congestion. Microscopically, there were seen 
multiple areas of hemorrhagic infarction, occupying approximately two-thirds of each 
liver lobule. The hepatic cells near the periphery of the lobules (those bordering on 
the portal canals), were relatively normal, while those nearer and about the central 
veins exhibited swelling, vacuolization, and fragmentation with widespread degen- 
eration into necrotic hemorrhagic débris. Several of the larger hepatic vessels were 
thrombosed. 

Postoperative Course: Pre- and postoperative temperatures were low grade, 
reaching 101°. Shortly after the operation the patient became emotionally more un- 
stable than she had been, weeping and screaming, and very apprehensive; or often 
she would lie motionless and refuse to respond to questions or recognize people with 
whom she had shortly before been holding a somewhat rational conversation. She 
refused oral feedings almost entirely, and her intake was maintained by parenterally 
administered fluids and by gavage. In spite of repeated gastric lavage, the patient 
vomited daily large amounts of dark brown fluid, which gave a four plus benzidine 
reaction, and contained red blood cells on microscopic examination. There was a 
continuous serosanguinous discharge from the wound. On the fourth postoperative 
day, the patient lapsed into semi stupor, punctuated by screams. She became incon- 
tinent of urine, oliguric and slightly icteric. Her blood chemistry revealed a glucose 
level of 118.4 mg. per 100 c.c.; a non-protein nitrogen of 48.0 mg. per 100 c.c.; a 
uric acid of 4.3 mg. per 100 c.c.; and a creatinine of 1.18 mg. per 100 c.c. Serum 
bilirubin was 3.0 mg. per 100 c.c. of serum; icteric index 33 and the Van den Bergh 
reaction direct immediate. Blood cholesterol was 173.9 mg. per 100 c.c.; unfortunately 
the quantity was insufficient for cholesterol ester determination. On the seventh day 
the patient had a chill and a temperature of 104.7°, her pulse weakened and she died 
the next day in deep coma, one month after the onset of her illness. 


DISCUSSION 


Pathology: The diagnosis of Chiari’s syndrome is rarely made in life. How- 
ever, at post mortem, the association of a liver showing marked atrophy from 
venous congestion with a normal heart immediately suggests the site of the 
lesion. The hepatic vein occlusion leads to back pressure atrophy of the liver, 
enlargement and engorgement of the spleen and marked ascites. The adventitia 
and muscularis of the veins are almost unaffected, with only a slight amount 
of fibrosis and infiltration of these coats at the ostium of the occluded vein. 
Stimulation to inflammatory change arises within the lumen. This represents 
an endophlebitis. In endophlebitis the intima may become thickened by in- 
flammatory proliferation, independent of any deposit of thrombus upon the 
intimal surface (pure endophlebitis) ; or, the organization of thrombus by the 
intima may play the chief role (thrombophlebitis).° By constricting the hepatic 
vein in dogs, Simonds and Callaway ** found that the large size of the liver is 
due to the trapping of blood in the organ; to swelling of the hepatic cells, and 
to edema. Following this swelling, granulation and extensive necrosis of one- 
half to two-thirds of the central part of the liver lobule occur, with formation 
of hyaline thrombi in the central and sublobular veins. As the disease progresses 
fibrous tissue replaces the destroyed hepatic cells. The remaining islands of 
hepatic cells proliferate; this results in a small hobnail organ resembling that 
found in Laennec’s cirrhosis. 
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Differential Diagnosis: The differential diagnosis must be made from other 
diseases associated with enlarged liver and ascites. The acute cases must be 
distinguished from myocardial failure since both result in enlarged tender liver, 
ascites, cyanosis and varying degrees of pulmonary congestion. Absence of 
marked edema of the legs, of dyspnea, and of distended cervical veins aid in the 
differentiation, as does the presence of normal circulation time in Chiari’s 
syndrome. 

The chronic cases must be distinguished from atrophic cirrhosis of the liver, 
constrictive pericarditis, tuberculous peritonitis, Banti’s syndrome, and diffuse 
carcinomatosis of the peritoneum with ascites. In cirrhosis of the liver there 
may be an evident etiological factor in the form of lues, avitaminosis, or al- 
coholism. The liver is nodular, and has a sharp hard edge; it is not tender, in 
contrast to the markedly tender, smooth, round-edged liver of Chiari’s syndrome ; 
moreover, the ascites and other symptoms are gradual in onset; the patient is 
usually older. Tuberculous peritonitis is distinguished by the fact that the 
tuberculous fluid is not a transudate, by signs of peritoneal inflammation and 
by other evidence of tuberculous infection. Diffuse carcinomatosis with ascites 
should give evidence of a primary growth. Banti’s syndrome is associated with 
anemia, leukopenia, hematemesis. Constrictive pericarditis is differentiated by 
the history, the engorged systemic veins, elevated venous pressure, and by 
roentgen-ray and fluoroscopy. 


COMMENT 


In spite of the lack of an autopsy, we believe the case here reported is an 
example of the acute form of Chiari’s syndrome due to a primary partial throm- 
bosis of one or both of the hepatic veins with retrograde propagated thromboses 
of their tributaries. 

The entire course of the disease covered approximately one month. The 
past history contained no significant primary factor. The dilatation and curet- 
tage that preceded the onset of the disease by a few months was probably of 
no import, especially since the postoperative course was normal. Moreover, the 
pelvic veins are systemic in character, and thrombi in them could involve the 
hepatic veins only by retrograde thrombosis from the inferior vena cava—an 
unlikely occurrence, although such cases have been reported.’® Other possible 
etiological factors were also absent, as far as could be determined. There was 
no evidence of syphilis, or of polycythemia, and, at operation, no evidence of 
carcinoma or inflammation, although the hepatic veins themselves could not, of 
course, be inspected at laparotomy. The diagnosis of hepatic vein thrombosis in 
this case was based on the following data. There was the typical history of epi- 
gastric pain, and rapidly accumulating ascites. There were, too, the findings of 
enlarged tender liver, dilated superficial abdominal veins, latent jaundice, and 
slight ankle edema. (Ankle edema has been reported in many other cases— 
usually proportional to the degree of involvement of the inferior vena cava in 
the thrombotic process.) The negative chest roentgen-rays, and normal electro- 
cardiograms and circulation times rule out a cardiac, and probably a tuberculous 
basis for the symptoms; the latter is further eliminated by the fact that the 
ascitic fluid was negative on guinea pig inoculation. The diagnosis was con- 
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firmed by laparotomy and biopsy: the hepatomegaly and splenomegaly, the con- 
gested friable liver with pathological histology of hemorrhagic infarction sur- 
rounding the central veins, and thromboses of the larger vessels. Death, with 
manifestations of hepatic insufficiency, was also typical. 

The venous pressure was of interest. The members of the peripheral vas- 
cular service (Dr. Saland, and associates) made the preoperative diagnosis of 
an obstructive lesion between the right auricle and the liver on the basis of 
such determination. As mentioned in the case report, venous pressure and 
circulation times (ether and saccharine) were normal. However, pressure over 
the liver for 30 seconds resulted in an immediate rise of venous pressure in the 
arm of 55 mm. of water (a rise from 105 to 160 mm.) ; the normal rise is slow 
and does not exceed 40 millimeters after one minute’s pressure. This gave 
evidence of an obstruction below the right auricle (cardiac element ruled 
out by normal circulation time), with resultant trapping of blood in the liver. 
Pressure over the liver then expressed this pool of blood into the venae cavae 
and their tributaries, and was mirrored in the rise in venous pressure in the 
right anterior cubital vein. Whatever the nature of the obstruction to the 
hepatic veins, it must have been incomplete, else the blood could not have been 
expressed freely into the right auricle and superior vena cava. Had the ob- 
struction been complete, liver pressure might then increase the venous pressure 
reading in the arm only by transmission of that pressure to the other abdominal 
viscera. This would cause a slow, gradual and slight rise, not the rapid marked 
rise that was obtained in this case; then again, had the obstruction been to the 
portal vein within or outside of the liver, and not to the hepatic veins, there would 
have been no liver engorgement and no marked rise in venous pressure on liver 
pressure. It is for this reason, the importance in differentiating ascites due to 
partial hepatic vein thrombosis from that due to primary portal obstruction, or 
due to cardiac failure, that we stress the circulation time and venous pressure 


readings in this case. 


CONCLUSION 


A case of Chiari’s syndrome, or obstruction to the hepatic veins of unknown 
etiology, has been presented and discussed. It is hoped that venous pressure 
and circulation time studies will be used in the future as an aid in diagnosing 
such a condition during life, and especially in differentiating this syndrome 
from that of portal obstruction. 
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HEMORRHAGIC ENCEPHALOPATHY DUE TO ACETARSONE* 


By Harry L. Secar, M.D., Rochester, New York 


THE properties and uses of acetarsone, more commonly known as stovarsol 
and introduced mainly for the treatment of congenital syphilis, have recently 
been thoroughly reviewed by Maxwell and Glaser.’ It is a pentavalent arsenic 
compound known as Ehrlich’s 594, stovarsol in France, spirocid in Germany, 
and osarol in Russia. Chemically it is the acetyl derivative of 3 amino 4-hy- 
droxy-phenyl-arsonic acid. 

In addition to its use in syphilis it has been employed in various other con- 
ditions, and especially in amebic dysentery,’ with apparently good results. Be- 
cause of its favorable action in amebic dysentery it has been used in other types 
of colitis, especially ulcerative colitis and bacillary dysentery. 

Acetarsone produces minor toxic symptoms as well as graver ones. Among 
the effects of intoxication, which necessitate the cessation of its use, are diarrhea, 
vomiting, fever, albuminuria, Herxheimer’s reaction, purpura hemorrhagica, 
agranulocytosis, various forms of arsenical dermatitis, and symptoms due to 

* Received for publication June 21, 1939. 
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involvement of the central nervous system. The latter symptoms range from 
neuritides, to paralysis, optic atrophy, convulsions, coma and death. 

The purpose of this paper is to report a case of recovery from arsenical 
encephalopathy, which followed the use of acetarsone for bacillary dysentery, 
and to review the literature of so-called encephalitis following acetarsone. 


CASE REPORT 


A single female, aged 64, was first seen June 3, 1937 with a history of episodes 
of diarrhea since a visit to Mexico four months previously. Stools were first watery 


and slightly blood-tinged. Tenesmus, backache, and weight loss of seven pounds 
occurred in the following six weeks, and intermittent diarrhea persisted. 

The past history recorded a tendency to loose bowel movements. 
year retromanubrial and precordial pains induced by effort and relieved by rest had 


During the past 


been noted. 
Surgical history: Tonsillectomy, adenoidectomy, and appendectomy had _ been 


performed. Deep roentgen-ray therapy resulting in artificial menopause had_ been 
given in 1917 for menorrhagia. 

Physical examination revealed an elderly adult female with arteriosclerotic vessels. 
The blood pressure was 130 mm. mercury systolic and 80 mm. diastolic. The heart 
was slightly enlarged; its sounds were muffled. The aortic second sound was some- 
what accentuated. The abdomen was slightly tender in both lower quadrants. Neuro- 
logical findings were normal. 

Laboratory examinations: Blood Wassermann and Kahn tests were negative. 
The hemoglobin was 12.6 gm.; red blood cells 4.6 millions; white blood cells 6,250. 
Normal differential. Urine normal. Stools: Mucus present. The guaiac test was 
negative. Culture yielded a growth of Bacillus dysenteriae dispar. Roentgen ex- 
amination with a barium meal revealed no abnormalities. On proctoscopic examina- 
tion the mucosa appeared normal. 

The patient was given stovarsol 0.25 gm. twice daily which she took for nine days 
with resulting decrease in diarrhea. On the ninth day she developed fever, nausea, 
and perspiration, and fainted during a bowel movement. A slight rash was noted. 
Temperature was 39.4° C., pulse 100, respirations 24, and blood pressure 115 mm. 
mercury systolic and 80 mm. diastolic. 

June 21, 1937, a diffuse, blotchy, conglomerate, macular rash was seen over the 
entire skin surface. There was no icterus or adenopathy. Examination of blood 
showed: Hemoglobin 12 gm.; red blood cells 4.25 millions; white blood cells 3,500. 
Differential count: Polymorphonuclear neutrophiles 54 per cent; lymphocytes 44 per 
cent; mononuclears 2 per cent. The urine was normal. The blood chemical findings 
were: non-protein nitrogen, 32; sugar, 109-116 mg. per cent. Icteric index, 6. Blood 
chlorides, 526 mg. per cent. 

The patient was placed on a high carbohydrate diet and given 5 c.c. of 10 per cent 
calcium thiosulphate daily. 

On June 23, 1937 the patient became drowsy, nervous, tremulous, aphasic and 
confused. Neurological examination revealed no abnormalities. The urine was 
normal. White blood cells 6,250. 

On June 24, 1937 there was more confusion. The tremor increased. Tendon 
reflexes were exaggerated. The abdominal reflexes were absent. Spinal fluid: Initial 
pressure, 275 mm. H.O. Cell count: Red blood cells 1,750 per cm.; white blood cells 
56 per cm. Differential: Lymphocytes 94 per cent, neutrophiles 6 per cent. Test for 
arsenic was negative. Pandy test positive, 4 plus. 

Stool culture negative. Blood: Sugar 182. Non-protein nitrogen 30, and calcium 
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8.8 mg. per cent. Icteric index 6, CO. combining power 67 vol. per cent. Chlorides, 
91 milli-equivalents, 530 mg. per cent. The patient had to be fed by duodenal tube. 

On June 24, 1937 the evening temperature was 40.5° C. Intermittent tonic con- 
vulsions with opisthotonus occurred. Convulsions were more marked on right side. 
Spasms occurred every few minutes. Periodic respiration of the Cheyne-Stokes type 
was noted. Patient would stop breathing if turned on side. Sodium luminal gr. V and 
0.5 c.c. of adrenalin were administered with relief from convulsions. Calcium glu- 
conate 1 gm., 50 c.c. of 50 per cent glucose, and 200 c.c. of 5 per cent sodium chloride 
were given intravenously. 

On June 25, 1937 the patient was comatose and had intermittent convulsions. All 
extremities were spastic. Bilateral Babinski responses were present. The spinal 
fluid contained red blood cells 5000 per cm., white blood cells 56 per cm. The 
exanthem was greatly decreased. Five doses of adrenalin were administered in 0.5 
c.c. doses during this time. Each dose seemed to help revive patient after a convulsion. 

On June 27, 1937 the patient began to react to noises. Blood examination at this 
time showed: Hemoglobin 11.2 gm., red blood cells 4.26 millions; white blood cells 
11,700; polymorphonuclear neutrophiles 73 per cent, lymphocytes 25 per cent, mono- 
nuclears 2 per cent. 

June 28, 1937 the temperature was 39° C. (102.2° F.). The patient was better. 
Her skin was clear. Signs of cerebral edema were less. No convulsions occurred. 
Respirations normal. She opened her eyes and spoke. Tendon reflexes were normal. 
Plantar reflexes were normal. Stools and urine were passed involuntarily. Blood 
pressure was 90 mm. mercury systolic and 40 mm. diastolic. 

June 29, 1937 the urine revealed marked glycosuria. Roentgenograms of the 
lungs were normal. Blood chemical findings: non-protein nitrogen 40; calcium 9.9; 
phosphorus 1.9 mg. per cent; serum albumin 3.1; serum globulin 3.0; total 6.1 per 
cent ; chlorides 121 milli-equivalents, 711 mg. per cent. 

June 30, 1937. Urine sugar 3*. Blood sugar 385 mg. per cent. 

July 2, 1937. Urine sugar 4+. Carbohydrate diet reduced, as it became obvious 
that she was unable to handle the high carbohydrate diet. 

July 3, 1937. Blood sugar 196 mg. per cent. 

July 6, 1937. Blood sugar 152 mg. per cent. Patient lay quietly, had visual 
hallucinations, reacted slowly. Her speech was hesitant. Reflexes: Abdominal ab- 
sent. No Babinski. 

July 7, 1937. No sugar in urine. Orientation was good except for slight con- 
fusion, and loss of memory. 

From here on patient gradually improved. Confusion disappeared but memory 
remained poor and patient had apathetic lapses. Paresthesias occurred in both arms 
and in the right leg which, with the exception of the left arm, cleared up in a few 
months, 

In February 1938 the left arm was reported as extremely painful and tender on 
pressure. This pain ran down to the tips of the fingers and there was some heat and 
swelling in the left wrist and hand. At this time there was a slight wrist-drop and 
inability to straighten out the fingers completely. The last report received from Dr. 
J. G. Ely in November 1938 revealed no change for several months. Her left arm 
was still very painful down to the wrist, especially under the axilla and over the 
anterior chest wall below the left clavicle. There was considerable limitation of 
motion in the shoulder and in the fingers of the hand. Her general condition in other 
respects was very good. 


SUMMARY OF CASE 


This is a case of a woman, aged 64, receiving 4.5 gm. of acetarsone in nine 
days. On the ninth day fever and rash occurred, followed two days later by 
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coma, convulsions and opisthotonus. It appeared that she might die in any 
one of these spells. The administration of sodium luminal lessened her con- 
vulsions and that of the adrenalin seemed definitely life-saving. The spinal 
fluid showed 1750 to 5000 red blood cells per cm. and 56 white blood cells per 
cm. Following this recovery took place with the exception of marked pain and 
paresthesia in the arms and right leg, with pains and weakness still persisting in 
left upper extremity one and one-half years after the ingestion of the acetarsone. 


COMMENT 


So-called encephalitis following acetarsone was reviewed in the German 
literature by Reiter* in 1932. In this article he described the various toxic 
symptoms and the cerebral condition as an encephalitis hemorrhagica (purpura 
cerebri) and pointed out that it is the same type of cerebral lesion which results 
from salvarsan. 

Three cases of encephalitis hemorrhagica appeared in the French literature 
following the use of treparsol.*:*:° The lesions and symptoms were comparable 
to those following acetarsone, and Reiter* reported these three cases as en- 
cephalitis hemorrhagica following acetarsone. Although acetarsone and treparsol 
are closely related compounds, they are not the same. Acetarsone, as already 
stated, is the acetyl derivative of 3-amino-4-hydroxy-phenyl-arsonic acid, whereas 
treparsol is the formyl] derivative, both cases substituting in the amino group.® 

In April 1930, Opitz * reported severe cerebral illness following the use of 
acetarsone in three cases of lymphogranulomatosis which resulted in two deaths 
due to hemorrhagic encephalitis. Aschner * reported the former two cases and 
added a case of Vincent’s angina in which the patient received 12 tablets over a 
period of eight days. This patient developed a rash and convulsions, but 
recovered. 

Reiter ? added his case, that of a 36 year old male who took twenty-two 25 
mg. tablets which resulted in a rash, fever, convulsions and coma, with eventual 
recovery except for weakness of patellar reflexes and slight stiffness of the gait 
five weeks later. 

Since Reiter’s article * no further case of definite encephalopathy following 
acetarsone has been reported until our present case. 

Glaser ® in 1934 reported two cases of arsenical myelitis and neuritides fol 
lowing acetarsone, and reviewed the literature on paralysis and sequelae following 
spinal cord involvement due to acetarsone. 


PATHOLOGY 


The pathological change in the central nervous system causing the symptoms 
mentioned in these cases is comparable to that produced by other organic arsenical 
preparations as salvarsan and treparsol. 

In 1933 Globus and Ginsburg ’® stated that the so-called arsphenamine en- 
cephalitis was not due to inflammation but to rupture of the smaller capillaries, 
with moderate reactive gliosis in response to the blood and the toxic substance 
which had oozed through the injured vessel wall. The condition was called 
pericapillary encephalorrhagica. 

Glaser, Immerman and Immerman*! reported that hemorrhagic encephalitis 
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was first described by Rosenfeld in 1903, and their paper reviewed cases of 
so-called encephalitis and myelitis produced by intravenous arsphenamine. They 
claimed that myelitis or myelopathy without brain involvement was extremely 
rare. 

Russell ** in 1937 believed that the symptoms in the central nervous system 
following arsphenamine medication could be either hemorrhagic or non-hemor- 
rhagic perivascular lesions depending on the severity of the toxin. It appeared 
to him that the arsenic itself as a toxic agent was unlikely to be responsible for 
the lesion, because chemical analysis showed that the arsenic content of the brain 
in cases of arsphenamine encephalitis was lower than in those cases where death 
was due to poisoning with inorganic arsenic (Osterberg and Kernhan—1934)."° 
Moreover, hemorrhagic encephalitis is not a recognized complication of poisoning 
with inorganic arsenic. The condition found in arsphenamine encephalitis is 
similar to the hemorrhagic encephalitis described by Baker,’* who observed peri- 
vascular hemorrhages of a varying size occurring mainly in the white matter. 
He held that this condition can be caused by various infectious conditions (as 
measles, scarlet fever, dysentery, etc.) and that it is not a true encephalitis. 

The pathological findings in Opitz’s case of encephalopathy following acetar- 
sone ranged from cerebral edema to many hemorrhagic areas, especially in the 
white matter of the cerebral hemispheres. These lesions are similar to those 
reported after salvarsan and treparsol. 

Of the five cases of encephalitis following acetarsone reported in the litera- 
ture, two died and three recovered. Our case recovered, giving a total of four 
recoveries. 

From the discussion of the pathology the salient point appears to be that a 
true encephalitis does not follow acetarsone intoxication but that the lesion in 
the central nervous system is comparable to that produced by salvarsan and other 
organic arsenicals. The lesion seems to consist of edema and _ perivascular 
hemorrhages of varying size. The pathological changes occur mainly in the 
white matter of the brain but may also occur in the spinal cord. Very little or 
no arsenic has been found in the central nervous system in those cases in which 
analyses were made. In our case no arsenic was present in the spinal fluid, and 
this fits in with the general consensus of findings regarding organic arsenical 
intoxication. 

From this study it is learned that dangerous central nervous system lesions 
can result from the use of acetarsone. It appears inadvisable to use this sub- 
stance indiscriminately, especially when other more efficacious and less dangerous 


drugs are available. 
SUMMARY 
A case of encephalopathy with recovery following the use of acetarsone is 
reported and the literature concerning similar cases is reviewed. 
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EDITORIAL 
THE SIGNIFICANCE OF CLINICAL RESEARCH * 


CLINICAL research may be said to represent the reconnaisance or intel- 
ligence arm of the medical profession. It is the most arduous, most 
hazardous (to reputation, if not to life), the slowest and most uncertain as 
to reward, and the most exacting of all scientific disciplines, bar none. It 
demands the highest integrity of its devotees, implying exact observation 
accurately reported. It involves an appreciation of the fact that any im- 
mediate interpretation of any isolated phenomenon is likely to be in error; 
and furthermore, that the facts so carefully and laboriously gathered and 
meticulously analyzed often serve others better as stepping stones to different 
and more important conclusions than the original investigator ever realized, 
or will ever admit. Devotion to Research will inevitably lead at times to the 
personal disappointment and chagrin attendant upon the coincident discovery, 
but prior presentation by others, of new data yet in the chrysalis stage in one’s 
own laboratory or clinic: disappointment ?—yes!—unless you are one of 
those fortunate human beings born with that happy capacity for genuine, 
unadulterated love of Verity for Verity’s sake; unless you have been endowed 
with that enviable faculty of automatically sublimating all personal ambition 
for aggrandizement and acclaim in the mere joy of scientific achievement. 
Every new horizon glimpsed through some new fragmentary bit of knowl- 
edge, at once challenges the restless, adventurous, inquisitive spirit of the true 
investigator to a fresh, more intensive, exploration of these rapidly expand- 
ing frontiers of the mind, leaving no time for self pity or envy. In short, 
we who profess a research interest in medicine should possess the dominating 
motivation and capacity for the abstract satisfaction of those men of science, 
whom Claude Bernard designated as the Truth Seekers: ‘ Ardent desire for 
knowledge, and this knowledge really grasped, and yet always flying before 
them, becomes at once their sole torment and sole happiness. Those who do 
not know the torment of the unknown cannot have the joy of discovery, 
which is certainly the liveliest that the mind of man can ever feel. But, by a 
whim of Nature the joy of discovery, so sought and hoped for, vanishes as 
soon as found. It is but a flash, whose gleam discovers for us fresh horizons 
toward which our insatiate curiosity repairs with still more ardor. Thus, 
even in science itself, the known loses its attraction, while the unknown is 
always full of charm.’’ Or as Pascal put it: ‘ We are in search never of 
things but of the search for things.” 

Being a scientific investigator, then, is a state of mind. When applied 
to medicine it implies an analytical approach to every problem, be it in the 
laboratory or clinic—an abstraction or a diagnosis. It is based upon a lively 


* From the Presidential Address to the Central Society for Clinical Research, Chicago, 
Ill., November 4, 1940. 
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interest in and appreciation of the medical art of the past; it thrives upon an 
intelligent knowledge of the best current medical thought and scientific prac- 
tice; but, most of all, it depends upon a sincere belief in and a consistent 
contribution to the better understanding and control of fundamental biologic 
phenomena, as they relate to health and disease. 

Inherent in the personality of every physician worthy of the name is 
intellectual courage, and a high standard of duty to his science, to his patients, 
and to hiscommunity. To be sure, the greater the creative imagination com- 
bined with an actively inquiring, intelligent mind, the closer we come to 
human genius. But historically, more often than not, due to associated 
eccentricities, genius has fallen short of its promise, and to the persistent and 
versatile, if less brilliant, investigator goes the solution of many a perplexing 
problem. The most successful ways of acquiring, of using and of advancing 
knowledge are entirely personal and essentially elastic. Going actually 
through the mechanics of performing a research, is the only sure way of be- 
coming aware of how and why knowledge grows. 

We honor the physician, who, wherever he finds himself, and under 
whatever circumstances, approaches and completes each day’s work with an 
open, alert, inquiring, analytical, expectant mind. Whether a manuscript, 
to stimulate and guide his peers, results or not, such a physician has earned, 
and deserves to be distinguished by, the honorable annotation of “ clinical 
investigator.” 

Time was when a philosopher might compass within his sphere of knowl- 
edge all that was currently known of the world about him. Then the 
pendulum began slowly to swing toward the opposite extreme with the de- 
velopment of an infinite number and variety of special fields of science each 
further subdivided by a multitudinous minutiae of technical detail. The 
result was an individual limitation and jealousy of territorial rights and 
privileges, which greatly curtailed the interpretation and rapid resynthesis of 
individual facts. And such synthesis must always follow analysis, if genuine 
progress is to be made. This particular stage in the evolution of learning 
probably reached its greatest expression early in this century. Since then, 
however, the pendulum has started back in its swing, and we in scientific 
medicine today realize again with all scientifically minded men, that there is 
only one natural world, and there is only one knowledge of it. There is no 
longer one science of physics, one of chemistry, and another of mathematics, 
apart from biology and medicine. One contributes to all, and all contribute 
to even the least one of the component parts. 

This places a particular responsibility and obligation upon those of us 
in educational and institutional positions where we are entrusted with the 
training, advising and directing of medical students and of the interne and 
resident staff men in our hospitals. If one believes in the selective service 
versus the volunteer method for meeting our tactical national defense needs, 
one will at once agree upon the desirability of, and opportunity for, the se- 
lection of young physicians with special natural endowments and capacities 
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for creative research. In medical research, as, for example, in aviation, 
sincerity of purpose and nobleness of ideal are no substitute for, nor assur- 
ance of, fitness for the job. 

History has repeatedly attested to the increased effectiveness of the com- 
bined efforts of like-minded individuals in the accomplishing of their common 
objectives. Voluntary associations of those with similar interests in clinical 
research have a large part to play not only in stimulating investigative work 
but in bringing about the better teaching and the more intelligent practice of 


medicine. 
CHARLES A, DoAn 





BOOK REVIEWS 


The Diagnosis and Treatment of Diseases of the Peripheral Arteries. By Saut S. 
SaMuELs, A.M., M.D. Second Edition. 372 pages; 22.5 14.5 cm. Oxford 
University Press, London, New York, Toronto. 1940. Price, $6.50. 

The author, in his second edition of this book, has retained the valuable concise- 
ness of the first edition. This is an excellent monograph, on peripheral vascular 
diseases, that should be of value to both the clinician and the general practitioner. 

Discussion is limited to the practical aspects of etiological factors and to therapy. 
No attempt is made to discuss pathological changes, or to obscure practical aspects by 
theorizing. The author’s methods of therapy are demonstrated by a liberal inter- 
spersing of case records. 

Chemotherapy is discussed, and valuable suggestions are given for the treatment 
of infections. In addition, the author describes his method of performing an 
amputation. 

The two most common organic vascular diseases, e.g., thrombo-angiitis obliterans, 
and arteriosclerosis obliterans, are discussed at considerable length. 

In addition to retaining chapters on Raynaud's disease, erythromelalgia and 
essential thrombophilia, brief discussions of the more unusual vascular disturbances 
have been added. These subjects are acrocyanosis; periarteritis nodosa; embolism; 
cervical rib and scalenus anticus syndrome; thrombosis of axillary vein; frostbite; 
ergotism; glomus tumor and aneurysm of peripheral vessels. The discussion of each 
of these subjects is brief and concise. 

The chapter on the medico-legal aspects of vascular disease has been retained. 

The book is liberally illustrated, and it contains both an author and a subject index. 


G. HY. 


Clinical Roentgenology of the Alimentary Tract. By Jacos Bucxste1n, M.D. 652 
pages; 25.517 cm. W. B. Saunders Co., Philadelphia. 1940. Price, $10.00. 

Dr. Buckstein, in the preface to his volume, “Clinical Roentgenology of the 
Alimentary Tract,” states that he has tried to keep in mind the points of view of both 
the general practitioner and the specialist in gastroenterology. To the reviewer, he 
has done this remarkably well, and especially has he been able to combine clinical 
gastroenterology with the roentgen-ray interpretation of this specialty for the physi- 
cian in general practice. 

The subject is presented in an orderly fashion. The various sections are devoted 
to particular parts of the gastrointestinal tract, each chapter beginning with a de- 
scription of the normal roentgenologic appearance. The discussions of the pathologi- 
cal and functional disturbances are presented very adequately, the author combining 
his own views and those compiled from the literature in an extremely effective manner. 
One of the most interesting features of the book is the presentation of case histories 
at the conclusion of the various sections. Here are illustrated representative roent- 
genograms of the various disorders described, this method permitting a close cor- 
relation between the clinical and the roentgen-ray aspects of the various disease 
processes. 

The author's style of writing is conducive to ease in reading. At no time does 
the reader feel that there are any concentrated scientific descriptions, but he is aware 
of the completeness of all the discussions. The format of the book is excellent; the 
illustrations are quite distinct ; and the type clearly readable. 

For one interested in the roentgenology of the gastrointestinal tract, this volume 


is well recommended. 
F. G. D. 
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Functional Disorders of the Foot. By Frank D. Dickson, M.D., and Rex L. 
Divetey, M.D. 305 pages; 23.516 cm. J. B. Lippincott Co., Philadelphia. 
1940. Price, $5.00. 

The subject of foot disorders cannot be given the time it deserves in many schools 
with crowded curricula in the third and fourth years. To study the minor and major 
foot ailments later necessitates either an advanced course in orthopedic surgery or an 
extensive review of the literature which is both voluminous and confusing. 

Foot complaints make up a large proportion of human ills. Some are due to minor 
local causes and others are a symptom of a major constitutional illness. Too often 
physicians pass over minor foot complaints leaving the patient no recourse but that of 
consulting irregular “ specialists ” for relief. 

This book discusses in a clear, concise and orderly manner the common disorders 
of the foot, not only those of local origin but also those which arise as a result of a 
constitutional disease. The consideration of the evolution and of the mechanics of the 
foot is particularly well done. A very rational concept of the problems involved is 
clearly presented. The monograph will be of value to the internist as well as to the 


orthopedic surgeon. 
H. F. U. 


The Hospital Care of Neurosurgical Patients. By Wat.iace B. Hampy, M.D., 
F.A.C.S., xi plus 118 pages, with 24 drawings; 22.5 X 14.5 cm. The Charles C. 
Thomas Company, Springfield, Illinois, and Baltimore, Maryland. 1940. Price, 
$2.00. 

This small volume will be found of interest and help to those who have neuro- 
surgical patients under their care. There are short chapters which deal with history 


taking and elementary anatomy which are of value primarily to the nurse. Diagnostic 
procedures, such as lumbar and cisternal punctures, the Queckenstedt test, and en- 
cephalography, are briefly but adequately discussed. Discussion of the care of the 


bladder and the description of continuous tidal drainage will be found helpful. Other 
minor surgical procedures, such as venipyncture, surgical exposure of veins, blood 
transfusion, and administration of hypertonic solutions, are discussed. The pre- and 
post-operative treatment of the more common neurosurgical diseases is a very helpful 
guide to house officers who are just beginning their neurosurgical experience. A 
chapter on post-operative dressings is included. 

The book is well indexed. This.is the first manual of its kind to come to the 
reviewer's attention and will be of interest to nurses, house staff, and to general 
surgeons who have occasional contact with neurosurgical problems. 


J. G. A., Jr. 


Principles of Hematology. By Russert L. Hapen, M.A., M.D. Second Edition. 
362 pages; 15.5 X 24 cm. Lea and Febiger, Philadelphia. 1940. Price, $4.50. 
The second edition of Dr. Haden’s book will no doubt appeal to a wide audience 

of medical students, clinical pathologists and internists. The method employed by 

the author is to present his material in concise and simplified form. He utilizes 
charts, figures and diagrams freely to enable the reader to visualize the data. Stress 
is laid on quantitative relationships, and what might be called the mathematics of the 
blood cells is dealt with at some length. There is an excellent discussion of the 
technic of the simpler hematologic examinations. The blood diseases are presented 
from the point of view of disturbances in the balance between blood formation, blood 
circulation and blood destruction, or localization in the tissues. Case reports are 
employed to illustrate the different categories in the classification employed. On the 
whole it is a brief stimulating presentation of an individual point of view on clinical 


hematology. 
am. C. P. 
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New Lire MEMBER 


Dr. Arthur M. Master, F.A.C.P., New York, N. Y., became a Life Member of the 
American College of Physicians on November 7, 1940. 


GIFTS TO THE COLLEGE LIBRARY 


The following gifts to the College Library of publications by members are grate- 
fully acknowledged: 


Books 


Dr. Lewellys F. Barker, F.A.C.P., Baltimore, Md.—* Psychotherapy ” ; 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, N. Y.—12th, Second Series, Supplement to 
“* Modern Drug Encyclopedia and Therapeutic Guide ” ; 

Dr. Elliott P. Joslin, F.A.C.P., Dr. Alexander Marble, F.A.C.P., Dr. Howard F. Root, 
F.A.C.P., and Dr. Priscilla White, F.A.C.P., all of Boston, Mass.—** Treatment 
of Diabetes Mellitus ”; 

Dr. Peter J. Steincrohn (Associate), Hartford, Conn.—‘ More Years for the Asking ”’ ; 

Dr. William D. Stroud, F.A.C.P., Philadelphia, Pa.—‘‘ Diagnosis and Treatment of 

Cardiovascular Disease,’ Volumes I and II; 

Dr. Edward E. Cornwall, F.A.C.P. (deceased), Brooklyn, N. Y.—* A Clinical Treatise 

on Diseases of the Heart ”"—donated by Dr. William S. Hubbard, F.A.C.P., 


Philadelphia, Pa. 
Reprints 


Dr. Benjamin R. Allison (Associate), Hewlett, L. I., N. Y.—2 reprints; 
Dr. Joseph George Bohorfoush (Associate), Madison, Wis.—1 reprint; 
Dr. George E. Farrar, Jr. (Associate), Philadelphia, Pa.—9 reprints ; 
Dr. Hyman I. Goldstein (Associate), Camden, N. J.—1 reprint; 

Dr. Irving Greenfield ( Associate), Brooklyn, N. Y.—2 reprints ; 

Dr. Morrill L. Ilsley, F.A.C.P., Claremont, Calif.—1 reprint ; 

Dr. Thomas Arthur Johnson (Associate), Drexel Hill, Pa.—6 reprints; 
Dr. Vincent William Koch, F.A.C.P., Janesville, Wis.—1 reprint; 

Dr. James R. Lisa, F.A.C.P., New York, N. Y.—19 reprints ; 

Dr. Louis Bonner Owens ( Associate), Cincinnati, Ohio—l1 reprint; 

Dr. Cecil O. Patterson (Associate), Dallas, Texas—5 reprints ; 

Dr. Donald H. Root (Associate), Mendon, Il].—1 reprint ; 

Dr. Peter J. Steincrohn (Associate), Hartford, Conn.—4 reprints; 

Col. Edward B. Vedder, F.A.C.P., (MC), USA, Washington, D. C.—2 reprints; 
Dr. F. Eugene Zemp, F.A.C.P., Columbia, S. C.—1 reprint. 


Among recent gifts to the College Library of publications by members is that of 
Volumes I and II, “ Diagnosis and Treatment of Cardiovascular Disease,” published 
by the F. A. Davis Company, 1940, and edited by Dr. William D. Stroud, F.A.C.1’., 
Philadelphia. Among the contributors appear the following members of the Ameri- 


can College of Physicians: 
Edgar V. Allen, F.A.C.P., Rochester, Minn. 


Joseph H. Barach, F.A.C.P., Pittsburgh, Pa. 
Nelson W. Barker, F.A.C.P., Rochester, Minn. 
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David P. Barr, l’.A.C.P., St. Louis, Mo. 
Samuel Bellet ( Associate). Philadelphia, Pa. 

Albert W. Bromer, F.A.C.1., New York, N. Y. 

Carl R. Comstock, F.A.C.P., Saratoga Springs, N. Y. 
Lewis A. Conner, F.A.C.P., New York, N. Y. 
Arthur C. De Graff, F.A.C.P., New York, N. Y. 
Thomas M, Durant, F.A.C.P., Philadelphia, Pa 
Joseph M. Hayman, Jr., F.A.C.P., Cleveland, Ohio 
George Herrmann, F.A.C.P., Galveston, Tex. 

E. A. Hines, Jr., F.A.C.P., Rochester, Minn. 

W. R. Houston, F.A.C.P., Austin, Tex. 

William J. Kerr, F.A.C.P., San Francisco, Calif. 

John T. King, Jr., F.A.C.P., Baltimore, Md. 

Eugene M. Landis, F.A.C.P., Charlottesville, Va. 
Samuel A. Levine, F.A.C.P., Boston, Mass. 

Robert L. Levy, F.A.C.P., New York, N. Y. 
Alexander Margolies (Associate), Philadelphia, Pa. 
Currier McEwen, F.A.C.P., New York, N. Y. 
Thomas M. McMillan, F.A.C.P., Philadelphia, Pa. 
William R. Minnich, F.A.C.P., Atlanta, Ga 

James E. Paullin, F.A.C.P., Atlanta, Ga. 

William B. Porter, F.A.C.P., Richmond, Va. 

Hugo Roesler, F.A.C.P., Philadelphia, Pa. 

Howard G. Schleiter, F.A.C.P., Pittsburgh, Pa. 
Fred M. Smith, F.A.C.P., lowa City, lowa 
Howard B. Sprague, F.A.C.P., Boston, Mass 
Edward J. Stieglitz, F.A.C.P., Washington, D. C. 
William D. Stroud, F.A.C.P., Philadelphia, Pa. 
Henry M. Thomas, Jr., F.A.C.P., Baltimore, Md. 
Joseph B. Vander Veer (Associate), Philadelphia, Pa. 
Soma Weiss, F.A.C.P., Boston, Mass. 

Paul D. White, F.A.C.P., Boston, Mass. 

Frank N. Wilson, F.A.C.P., Ann Arbor, Mich. 
Charles C. Wolferth, F.A.C.P., Philadelphia, Pa. 
Irving S. Wright, F.A.C.P., New York, N. Y. 
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WEsT1 






During July of the current year members of the College in Virginia and mem- 
bers of the College in West Virginia held a joint luncheon and a joint session at 
White Sulphur Springs, W. Va., presided over by Dr. Albert H. Hoge, College Gover- 
nor for West Virginia, and Dr. Walter B. Martin, College Governor for Virginia. 
There were some guests and the meeting was well attended by the members. 

On October 29, in connection with a meeting of the West Virginia Heart Asso- 
ciation at Charleston, members of the College of the State held a get-together luncheon 
at the Daniel Boone Hotel, where there was a good attendance and general discussion 
of College matters. A committee was appointed to study the matter of a formal state 
meeting of members, with a scientific program as well as the social aspects. The 
College members in West Virginia are naturally relatively small in number and widely 
scattered, and heretofore no formal meetings with scientific programs have been held 
in this State, as is the custom in some of the larger and more highly populated centers. 
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Fatt MEETING OF MARYLAND MEMBERS OF THE COLLEGE 


Fellows and Associates of the College residing in Maryland customarily hold two 
regional meetings each year. The 1940 fall meeting was held Tuesday, December 3, 
at the Belvedere Hotel in Baltimore under the Chairmanship of Dr. Wetherbee Fort 
and the Secretaryship of Dr. R. Carmichael Tilghman. Dr. Louis Krause, of Balti- 
more, is the College Governor for Maryland. The Maryland group, or “ chapter,” 
elects annually a President and Secretary, and Drs. Fort and Tilghman, respectively, 
hold those offices during the current year. 

The Committee on Arrangements include, in addition to Drs. Fort and Tilgh- 
man, Dr. George M. Settle, Dr. Moses Paulson, Dr. Walter L. Winkenwerder, Dr. 
T. Nelson Carey. The meeting was initiated by a social hour and dinner, with Dr. 
Fort acting as Toastmaster. Dr. Richard A. Kern, F.A.C.P., Professor of Clinical 
Medicine, University of Pennsylvania School of Medicine and Graduate School of 
Medicine, Chief of Allergy Section, Chief of Outpatient Department and Visiting 
Ward Physician to the Hospital of the University of Pennsylvania, Philadelphia, 
presented an address on “ Clinical Allergy.” Dr. Edward L. Bortz, F.A.C.P., Chair- 
man of the Advisory Committee on Postgraduate Courses and Governor for Eastern 
Pennsylvania, A. C. P., Associate Professor of Medicine, University of Pennsylvania 
Graduate School of Medicine, Chief of Medical Service B, Lankenau Hospital and 
President of the Philadelphia County Medical Society, spoke on “ Graduate Study 
and the American College of Physicians.” 

The attendance was the largest of any of the regional meetings previously held 
in Maryland and the program was enthusiastically received. 






Dr. Sidney A. Slater, F.A.C.P., Worthington, Minn., Superintendent of the 
Southwestern Minnesota Sanatorium, was reélected president of the Minnesota Public 
Health Association at the annual meeting held in St. Paul, Minn., in conjunction with 
the 27th annual meeting of the Mississippi Valley Conference on Tuberculosis. 


Dr. Henry R. Carstens, F.A.C.P., Detroit, Mich., was elected president-elect of 
the Michigan State Medical Society at their 75th annual session in Detroit, September 
24-27, 1940. Dr. Theodore I. Bauer, F.A.C.P., Lansing, Mich., was elected chairman 
and Dr. Gordon B. Myers, F.A.C.P., Detroit, Mich., secretary, of the Medical Section 
of this Society. 

Dr. Albert S. Hyman, F.A.C.P., New York, N. Y., was recently elected President 
of the U. S. Naval Reserve Medical Officers Association. This Association com- 
prises all of the Medical and Dental Reserve Officers in the Third Naval District. 
Dr. Hyman is a Lieutenant Commander in the Reserve Medical Corps and Consultant 
Cardiologist to the Third Naval District. 


Dr. Frederick L. Brown, F.A.C.P., and Dr. Karl Rothschild, F.A.C.P., both of 
New Brunswick, N. J., have been appointed members of the Medical Advisory Com- 
mittee to the Selective Service Boards of New Jersey by Governor A. Harry Moore. 
Dr. Brown will serve as Internist and Dr. Rothschild as Neuropsychiatrist for the 
Counties of Middlesex and Monmouth. 






Dr. George Herrmann, F.A.C.P., Galveston, Texas, Professor of Medicine at the 
University of Texas Medical School, presented a paper on “ The Modern Treatment 
of Congestive Heart Failure” at the recent meeting of the Inter-State Post-Graduate 
Assembly of North America in Cleveland, Ohio. 
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Dr. Samuel Cohen (Associate), Jersey City, N. J., discussed “Some Aspects of 
Lympho-Hematogenous Tuberculosis ” at a clinical session of the Tuberculosis Sana- 
torium Conference of Metropolitan New York on Chronic Pulmonary Diseases, Oc- 
tober 9, 1940. Dr. Grant Thorburn, F.A.C.P., New York, N. Y., presided at this 
session. 


Dr. Grafton Tyler Brown, F.A.C.P., Washington, D. C., was guest speaker at a 
dinner meeting of the Allegany-Garrett Counties Medical Society held in Cumber- 
land, Md., October 25, 1940. His subject was * Hay Fever”; the talk was illus- 
trated with lantern slides. 


Dr. Isidore W. Held, F.A.C.P., New York, N. Y., and Dr. Hyman I. Goldstein 
(Associate), Camden, N. J., discussed “ Peptic Ulcer—Etiology and Management ” 
at a meeting of the New York Chapter of the National Gastroenterological Associa- 
tion, held in New York City on October 21, 1940. 


At a recent Postgraduate Assembly of the Montour County Medical Society Dr. 
Elliott P. Joslin, F.A.C.P., Boston, Mass., spoke on “ The Renaissance of Diabetic 
Treatment.” Dr. Belford C. Blaine (Associate), Pottsville, Pa., opened the dis- 
cussion on this subject. 


The Los Angeles Heart Association held its 8th annual symposium on heart 
disease October 31 to November 1, 1940. Among the speakers at this meeting were: 


Dr. James F. Anderson (Associate), Los Angeles, Calif.—‘* The Electrocardio- 
graphic Diagnosis of the Arrhythmias ” 

Dr. George H. Houck, F.A.C.P., Los Angeles, Calif—‘ The Lag Screen Electro- 
cardiograph ” ; 

Dr. Robert W. Langley, F.A.C.P., Los Angeles, Calif.—‘‘ The Clinical Uses and 
Limitations of the Electrocardiogram ” ; 

Dr. Archie Marvin Roberts (Associate), Los Angeles, Calif.—‘ Extra-cardiac 
Causes of Heart Pain”; 

Dr. Horace B. Cates (Associate), Los Angeles, Calif.—‘* The Heart in Dis- 
turbances of the Thyroid ”; 

Dr. Morris H. Nathanson, F.A.C.P., Los Angeles, Calif.—*“ Recent Developments 
in the Treatment of Sub-Acute Bacterial Endocarditis ” 

Dr. Philip Corr, F.A.C.P., Riverside, Calif—* Dyspnea.” 

Dr. E. Richmond Ware, F.A.C.P., Los Angeles, and Dr. Alvin G. Foord, 
F.A.C.P., Pasadena, conducted a clinical pathological conference. 

Dr. Howard F. West, F.A.C.P., Los Angeles, presided at a round table discus- 
sion of questions submitted by members. Among the others who participated in this 
round table discussion were: Drs. Donald J. Frick, F.A.C.P., Stanley Granger, 
F.A.C.P., R. Manning Clarke, F.A.C.P., Solomon Strouse, F.A.C.P., and George H. 
Houck, F.A.C.P., all of Los Angeles. 

Dr. George H. Houck, F.A.C.P., is president of this Association, Dr. John Martin 
Askey, F.A.C.P., is vice-president, and Dr. Louis E. Martin (Associate) is secretary. 


The New York Academy of Medicine has announced that the following speakers 
will participate in the 15th series of Friday Afternoon Lectures: 

Dr. Norman Plummer (Associate), Associate Attending Physician, Bellevue 
Hospital—* The Specific Treatment of Pneumonia,” January 3, 1941; 
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Dr. Kenneth R. McAlpin, F.A.C.P., Assistant Professor of Clinical Medicine, 
College of Physicians and Surgeons, Columbia University—* Blood Diseases from the 
Standpoint of the Clinician,” January 24, 1941; 

Dr. W. Laurence Whittemore, F.A.C.P., Attending Physician, City Hospital- 
“ Newer Drugs,” February 7, 1941; 

Dr. George M. Lewis, F.A.C.P., Assistant Physician, New York Hospital- 
“ New Concepts Regarding Skin Infections, Especially Fungous Infections,” Marc 
14, 1941; 

Dr. Cornelius P. Rhoads, F.A.C.P., Director of Memorial Hospital—* Recent 
Studies in the Production of Cancer by Chemical Compounds,” March 21, 1941; 


The following lectures have already been held: 


Dr. Harold J. Stewart, F.A.C.P., Associate Professor of Medicine, Cornell Uni 
versity Medical College—* Digitalis Therapy: Mechanism of Its Action in Con- 
gestive Heart Failure,” November 1, 1940; 

Dr. Irving S. Wright, F.A.C.P., Professor of Clinical Medicine, New York Post- 
Graduate Medical School, Columbia University—‘* Thrombophlebitis—Recent Ad- 
vances in Knowledge and Treatment,’ November 29, 1940; 

Dr. Ralph H. Boots, F.A.C.P., Assistant Clinical Professor of Medicine, College 
of Physicians and Surgeons, Columbia University—‘‘ Gold Therapy in Rheumatoid 
Arthritis,” December 6, 1940. 


The annual Travel Meeting of the Texas Club of Internists was held in Boston 
Mass., October 21-25, 1940. Splendid scientific programs were presented for the 
Club at the Robert Dawson Evans Memorial of the Massachusetts Memorial Hos- 
pital under the guidance of Dr. Chester Keefer, F.A.C.P., and at the Thorndike Me- 
morial of the Boston City Hospital under Dr. George R. Minot, F.A.C.P., and Dr. 


William B. Castle, F.A.C.P., on October 21; at the Peter Bent Brigham Hospital 
under Dr. Soma Weiss, F.A.C.P., October 22; at the Deaconess Hospital under Dr. 
Frank Lahey and Dr. Lewis Hurxthal, F.A.C.P., October 23; at the Massachusetts 
General Hospital under Dr. James H. Means, F.A.C.P., October 24; and at the 
Deaconess Hospital and the George F. Baker Clinic under Dr. Elliott P. Joslin, 
F.A.C.P., and Dr. Howard Root, F.A.C.P., October 25, 1940. 

Among the Texas members of the College who attended this Meeting were: Dr. 
William B. Adamson, F.A.C.P., of Abilene; Drs. David Carter, F.A.C.P., Robert M. 
Barton, F.A.C.P., William H. Potts, F.A.C.P., Samuel A. Shelburne, F.A.C.P., J. 
Shirley Sweeney, F.A.C.P., and Merritt B. Whitten (Associate), all of Dallas; Drs. 
W. Shelton Barcus (Associate) and William L. Howell (Associate), both of Fort 
Worth; Drs. George Herrmann, F.A.C.P., William L. Marr, F.A.C.P., and Charles 
T. Stone, F.A.C.P., all of Galveston; Drs. Frederick Lummis, F.A.C.P., and LeRoy 
B. Duggan, F.A.C.P., both of Houston; Drs. Joseph Kopecky, F.A.C.P., Julian Bar- 
ton, F.A.C.P., Edgar M. McPeak, F.A.C.P., and David R. Sacks, F.A.C.P., all of 
San Antonio; and Dr. Walter B. Whiting, F.A.C.P., of Wichita Falls. 


The 91st annual session of the Indiana State Medical Association was held at 
French Lick, Ind., October 29-31, 1940. Among the guest speakers were: 

Dr. Roy Wesley Scott, F.A.C.P., Cleveland, Ohio—* Clinical Aspects of Arterio- 
sclerosis ” ; 

Dr. Joseph M. Hayman, Jr., F.A.C.P., Cleveland, Ohio—* Diagnosis and Treat- 


, 


ment of Acute Nephritis ”; 
Dr. Charles A. Flood ( Associate), New York, N. Y.—* Prognosis and Treatment 


in Peptic Ulcer.” 
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Dr. Hugh R. Butt (Associate), Rochester, Minn., recently addressed a meeting 
of the Cerro Gordo (lowa) County Medical Society held in Mason City, Iowa. Dr. 
Butt spoke on “ Recent Advances in Vitamin Therapy.” 


Among the speakers at the New England Postgraduate Assembly, sponsored by 
the state medical societies of Massachusetts, New Hampshire, Rhode Island, Maine 
and Vermont, November 13-14, 1940, at Harvard University, Cambridge, Mass., 
were: 

Dr. Robert F. Loeb, F.A.C.P., New York, N. Y.—‘ The Practitioner and the 
Problems of Diabetes ” ; 

Dr. Russell L. Haden, F.A.C.P., Cleveland, Ohio—* Factors in the Production of 
Anemia ”; 

Dr. T. Grier Miller, F.A.C. 
and Their Recognition.” 


»., Philadelphia, Pa——‘ The Causes of Indigestion 


Dr. Reginald Fitz, F.A.C.P., Boston, Mass., acted as toastmaster at the dinner 
held November 13. 


The Long Island College of Medicine, New York, N. Y., has announced that Dr. 
Abraham M. Rabiner (Associate), Brooklyn, N. Y., has been appointed Clinical Pro- 
fessor of Neurology and Psychiatry and Dr. Elliston Farrell (Associate), Brook- 
lyn, N. Y., has been appointed Assistant Clinical Professor of Medicine. 


Western Reserve University School of Medicine, Cleveland, Ohio, has announced 
that Dr. John A. Toomey, F.A.C.P., has been appointed Professor of Clinical Pedia- 
trics and Contagious Diseases, and Dr. Robert M. Stecher, F.A.C.P., has been ap- 
pointed Assistant Clinical Professor of Medicine. 


Dr. Benjamin W. Black, F.A.C.P., Oakland, Calif., President of the American 
Hospital Association, delivered on September 23 the principal address at the 75th 
anniversary of the founding of the Jewish Hospital, Philadelphia, Pa. Dr. Black 
discussed the hospital’s position in civilization. 


Dr. Joseph McFarland, F.A.C.P., Philadelphia, Pa., Emeritus Professor of 
Pathology and Bacteriology at the University of Pennsylvania School of Medicine, 
was recently appointed Professor of General Pathology at the School of Dentistry of 
Temple University. 


Dr. Conley H. Sanford, F.A.C.P., Memphis, Tenn., spoke on * Management of 
the Aged Patient” at a recent meeting of the Mississippi County (Ark.) Medical 
Society. 

The Southern California Medical Association held its 103rd semi-annual meet- 
ing at San Bernardino, November 15-16, 1940. Among the speakers were: 

Dr. Milo K. Tedstrom, F.A.C.P., Santa Ana, Calif.—‘* Postural Hypotension ; 
Report of Two Cases ”’; 

Dr. Thomas Addis, F.A.C.P., San Francisco, Calif—‘* Treatinent of Ne- 
phritis.” 
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Dr. Robert S. Berghoff, F.A.C.P., Chicago, IIl., was recently awarded honorary 
membership in Alpha Omega Alpha at his alma mater, St. Louis University School 
of Medicine, St. Louis, Mo. 

Dr. Anton J. Carlson, F.A.C.P., Chicago, IIl., who, upon his retirement October 
1, completed thirty-six years of active service on the faculty of the Division of Bio- 
logical Sciences, University of Chicago, has donated his scientific library to the Uni- 
versity. The collection includes nearly 16,000 classified reprints of scientific articles, 
1,200 books and research monographs, and complete files of fifteen journals. 


Dr. Cornelius P. Rhoads, F.A.C.P., New York, N. Y., addressed a joint meeting 
of the Institute of Medicine of Chicago and the Chicago Society of Internal Medicine 
on “ Physiological Aspects of Vitamin Deficiency,” October 28, 1940. 


Dr. Thomas B. Magath, F.A.C.P., Rochester, Minn., has been elected Vice- 
President of the Minnesota State Board of Health. 


Dr. Henry C. Sweany, F.A.C.P., Chicago, Ill., gave a lecture on “ Age Criteria 
in the Pathology of Tuberculosis ” at the Mayo Clinic in Rochester, October 1, 1940. 


Dr. Irving S. Wright, F.A.C.P., New York, N. Y., has been made Executive 
Officer of the Department of Medicine of the New York Post-Graduate Medical 
School and Hospital. Dr. Wright succeeds Dr. Walter G. Lough, F.A.C.P., who has 
been made Clinical Professor of Médicine at this institution. 


Dr. D. Sergeant Pepper (Associate), Philadelphia, Pa., was one of the guest 
speakers at the annual meeting of the 9th District Medical Society of North Carolina 
held at Mooresville, September 26, 1940. Dr. Pepper spoke on “ The Use of Sulfa- 
pyridine and Sulfathiazole in the Treatment of Pneumonia.” 


Dr. Harrison F. Flippin (Associate), Philadelphia, Pa., was one of the guest 
speakers at the 7th annual Postgraduate Day of the University of Toledo, November 
1, 1940. Dr. Flippin spoke on the following topics: 


“Pharmacology, Method of Administration and Toxicity of Sulfonamides ” 

“Chemotherapy in Special Medical Infections (Urinary Tract, Scarlet Fever, 
Rheumatic Fever, Endocarditis, Malaria) ” ; 

“ Chemotherapy of Respiratory Disease.” 


The Texas Public Health Association held its annual meeting in Fort Worth 
September 30 to October 2, 1940, under the presidency of Dr. George A. Gray, 
F.A.C.P., Sweetwater. Dr. Frederick R. Lummis, F.A.C.P., Houston, spoke on “ The 
Present Public Health Status of Heart Disease” at this meeting. 


The friends of the late Dr. Lawrason Brown, F.A.C.P., who was for many years 
head of the Trudeau Sanatorium, Saranac Lake, N. Y., have established the Lawrason 
Brown Memorial Fund to finance one or more fellowships for research in diseases of 
the chest. This fund will be managed by the Saranac Lake Society for the Control of 
Tuberculosis. Among the members of the present committee appointed by the Society 
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are Dr. Louis Hamman, F.A.C.P., Baltimore, Md., and Dr. William P. Thompson 
(Associate), New York, N. Y. 

Recently Dr. Edgar Mayer, F.A.C.P., New York, N. Y., delivered one of the 
William S. Friedman Lectures under the auspices of the National Jewish Hospital, in 
coéperation with the Medical Society of the City and County of Denver and the 
University of Colorado School of Medicine. Dr. Mayer spoke on “ Recent Advances 
in the Clinical Interpretation and Management of Pulmonary Tuberculosis” and 
“Pulmonary Tuberculosis in the Present Epidemiologic Phase.” 


Among the speakers at a postgraduate course sponsored by the Illinois State 
Medical Society in Mattoon, Ill., November 7, 1940, were: 


Dr. Italo F. Volini, F.A.C.P., Chicago, Ill.—* Sulfanilamide and Allied Drugs; 
Indications, Contraindications, Dosage ”’ ; 

Dr. Willard O. Thompson, F.A.C.P., Chicago, Ill—‘ Obesity, Types and Man- 
agement.” 

Dr. Andrew C. Ivy, F.A.C.P., Chicago, IIl., was one of the speakers at a sym- 
posium on the gall-bladder and liver at another postgraduate course sponsored by this 
Society in Bloomington, IIl., October 31, 1940. 


Dr. John A. Kolmer, F.A.C.P., Philadelphia, Pa., addressed the Chicago Medical 
Society November 6 on “ The Present Status of Chemotherapy.” 


Dr. John W. Ferree (Associate), Indianapolis, Ind., has been appointed Director 
of Public Health of Indiana. Since 1936 Dr. Ferree had been Chief of the Bureau of 
Local Health Administration of the State Department of Public Health. 


The annual meeting of the Fourth District Branch of the Medical Society of the 
State of New York was held in Schenectady October 1-2, 1940. Among the speakers 
were: 

Dr. Abraham H. Aaron, F.A.C.P., Buffalo, N. Y.—*“ Proprietary Medicine ” ; 

Dr. Louis H. Bauer, F.A.C.P., Hempstead, N. Y.—‘*Medical Care of the Indigent 
Sick.” 

The Eighth District Branch of the Medical Society of the State of New York held 
its annual meeting in Niagara Falls, October 3, 1940. Among the speakers were: 

Dr. N. Stanley Lincoln, F.A.C.P., Mount Morris, N. Y.—‘‘ Diagnosis and Man- 
agement of Early Pulmonary Tuberculosis ”’ ; 

Dr. Julius H. Hess, F.A.C.P., Chicago, Il.—*“ Problems in the Care of the Pre- 


mature Infant.” 
Dr. Abraham H. Aaron, F.A.C.P., Buffalo, N. Y., was the leader of a round 


table discussion on therapy. 
The ninth annual Postgraduate Day of the Summit County (Ohio) Medical 
Society was held in Akron, October 23, 1940. Among the speakers were: 


Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich.—‘‘ The Menace of Obesity ” 
and “ The Diagnosis and Treatment of the So-Called Secondary Anemias ” 

Dr. John M. Sheldon (Associate), Ann Arbor, Mich.—* Evaluation of Modern 
Drugs in Management of Allergic Patients” and “ Diagnosis and Management of 
Eczema Patients.” 
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Dr. John E. Gordon, F.A.C.P., Professor of Preventive Medicine and Epi- 
demiology, Harvard Medical School, Boston, Mass., has been promoted to Charles 
Wilder Professor of Preventive Medicine and Epidemiology. 


Dr. Luis M. Morales, F.A.C.P., San Juan, P. R., has been appointed a member of 
the Advisory Pardon and Parole Board of Puerto Rico. 


Dr. H. I. Spector, F.A.C.P., St. Louis, Mo., addressed the St. Louis Medical 
Society, November 26, 1940, on the subject “ Some Striking Trends in Tuberculosis, 
Pneumonia, and Cancer of the Lungs.” 


OBITUARIES 


DR. WILLIAM SHREVE COLLIER 


Dr. William Shreve Collier, M.D., F.A.C.P., died on September 27, 1940, 
at his home in Trenton, N. J., after a long illness due to a carcinoma of the 
rectum. 

Dr. Collier was just 63 years of age on the day of his death, having 
been born September 27, 1877. His early education was obtained at Peddic 
Institute; he then entered the Medical School of the University of Penn- 
sylvania, where he was a member of Phi Sigma Kappa. After graduation 
in 1902, he interned for two years at the Williamsport ( Pa.) Hospital. 

In 1904 he took up the practice of medicine in Trenton, where he soon 
established himself both with patients and among his fellow practitioners, by 
whom he was affectionately known as “ Bill.” He was soon regarded as 
one of Trenton’s outstanding physicians. He was a Fellow of the American 
Medical Association, took an active interest in both his county and state 
societies, and in 1930 was elected to Fellowship in the American College of 
Physicians. From early years Dr. Collier served on the medical staff of 
St. Francis Hospital, and was made a Consulting Physician in 1929, and 
Chief of the Medical Service. He was president of the Medical Board at 
the time of his death. 

While at the University of Pennsylvania Dr. Collier played baseball, 
and his reputation still lingers as one of their great players. He was an 
ardent hunter and fisherman, and indulged himself in long holidays pursuing 
these sports. He was a highly respected member of the Community, a 
Mason and member of the Shrine. His business interests and ability were 
recognized by his election to directorship in two Trenton banks. 

Altogether Dr. Collier’s life was well rounded and useful, one of steady 
service to his community, which recognized his worth and mourns him with 
grateful memory. 

Dr. Collier never married. A sister and three brothers survive him. 

Grorce H. Laturope, M.D., F.A.C.P. 
Governor for New Jersey 
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DR. ARTHUR LYNN ANDERSON 


Dr. Arthur Lynn Anderson, Springfield, Missouri, died October 25, 
1940, of cerebral hemorrhage. Dr. Anderson was born January 16, 1875, in 
Henry County, Kentucky. His academic college work was at William 
Jewell College, Liberty, Missouri. He received his medical degree from 
the University Medical College of Kansas City, Missouri, in 1900. After 
receiving his medical degree he practiced for seven years at Wilburton, 
Oklahoma, and from there he moved to Springfield, Missouri, where he 
practiced internal medicine for 33 years. 

He was Consulting Internist at St. John’s, Burge, and Springfield Bap- 
tist Hospitals and Missouri State Sanatorium. He was a member of the 
Greene County Medical Society, Missouri State Medical Association, Mis- 
sissippi Valley Medical Society, Southern Medical Association, American 
Medical Association, and a Fellow of The American College of Physicians 
since 1924. During the first world war, Dr. Anderson volunteered and 
served in the Medical Corps at Camp Sevier, Greenville, S. C. 

Dr. Anderson will be remembered by his colleagues as an expert diag- 
nostician, honest with his patients and not believing in commercialism in the 
practice of medicine. He had a phenomenal memory for what he had read, 
and could recite his medical books almost page by page. He was good- 
natured, had a hearty infectious laugh and a kindly outlook on the world and 
was slow to criticize others. In the late years of his life his health was poor 
and his activities curtailed. He will be greatly missed by his fellows. 

A. C. Grirrita, M.D., F.A.C.P., 


Governor for Missouri 


DR. OLIVER THOMAS OSBORNE 


Dr. Oliver Thomas Osborne, F.A.C.P., of New Haven, died on No- 
vember 11, 1940. He was born in New Haven on November 14, 1862. 

Dr. Osborne received his early education at New Haven High School, 
and at Yale University where he obtained his medical degree in 1884 and his 
M.A. in 1899. He did postgraduate work at the University of Leipzig in 
1884-85 and began the practice of medicine in New Haven in 1886. 

From 1891 to 1925 Dr. Osborne was a member of the faculty of Yale 
Medical School as instructor, assistant professor, and professor of materia 
medica. From 1925 until his death he was Professor Emeritus of Thera- 
peutics. 

Dr. Osborne’s chief interest was in the treatment of tuberculosis. He 
was instrumental in the founding of the New Haven County Anti-Tubercu- 
losis Association, now the Gaylord Farm Association of Wallingford, and 
was connected with that institution from the time of its founding in 1903, 
as director, chairman of the medical board and member of the executive 
hoard. He was one of the founders of the American Tuberculosis Asso- 
ciation in 1904. 
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He also devoted himself to work in the field of stomatology and was at 
one time vice-president of the American Stomatological Association. In 
1933 this Society awarded him the Chompret prize for his contributions to 
that science. 

During his long and active career Dr. Osborne had been chief of the 
Medical Clinic of New Haven Dispensary, consultant to the New Haven 
Orphan Asylum, consulting physician to Griffin Hospital of Derby, President 
of the Yale Medical Alumni Association, Vice-President of the United 
States Pharmacopoeial Convention and member of the Revision Committee 
of the United States Pharmacopoeia, member of the Council on Pharmacy 
and Chemistry of the American Medical Association, Editor of the Thera- 
peutic Section of the Journal of the American Medical Association, Chair- 
man of the Section on Therapeutics of the American Medical Association. 

He was a member of the New Haven County Medical Association, the 
New Haven Medical Association, Connecticut State Medical Society, Asso- 
ciation of American Medical Editors, and the Association for the Study of 
Internal Secretions. Since 1923 he was a Fellow of the American College 
of Physicians and for several years was Governor of the College for Con- 
necticut. Dr. Osborne took an active interest in the College and was 
directly responsible for its early growth in the State of Connecticut. 

Dr. Osborne was well known for his numerous books and articles on 
medical subjects. Among his publications were “ Handbook of Therapy,” 
“ Disturbances of the Heart,” “ Prevention and Treatment of Infections,” 


“ Disturbances of the Kidneys,” “ Principles of Therapeutics,” “ Introduc- 


’” 


tion to Materia Medica and Prescription Writing,” “ Acromegaly: Buck’s 
Reference Handbook of the Medical Sciences,” Volume I, “ Introduction to 
Materia Medica and Pharmacology,” ‘“ Mouth Infection,” ‘ The Evaluation 
of Symptoms,” “ Gaylord Farm Sanatorium: Its Early History,’ and more 
than one hundred original articles on medical subjects published in various 
medical journals, the last appearing during the current year—1940. 

He was a Mason and was also a member of the Graduates’ Club, the 
Union League, Young Men’s Republican Club, Quinnipiack Club, New 
Haven Chamber of Commerce, Connecticut Society for Mental Hygiene, 
Connecticut Academy of Arts and Sciences, and the New Haven Colony 
Historical Society. 

Dr. Osborne is survived by his widow, Mrs. Mary Woodward Osborne, 
and one daughter, Miss Marguerite Nichols Osborne. 

CHARLES H. Turkincton, M.D., F.A.C.P., 
Governor for Connecticut 





POSTGRADUATE FACILITIES IN INTERNAL 
MEDICINE AND ALLIED SUBJECTS 


In accordance with directions of the Board of Regents of the American College 
of Physicians, there will be published in the ANNALS oF INTERNAL MEDICINE from 
time to time listings of available educational opportunities in Internal Medicine and the 
allied specialties, particularly from the standpoint of Postgraduate Courses. The 
first listing appeared in the September, 1940, issue, and the following listing elim- 
inates those courses that have already been given during the past three months. 
However, there are added additional courses and other announcements that have been 
collected during the interim. 

For greater details concerning courses or postgraduate meetings, consult the 
institutions. 


Part I—Graduate Institutions 


Columbia University 

New York Post-Graduate Medical School and Hospital 
Irving S. Wright, M.D., Executive Officer 

301 E. 20th Street 

New York, N. Y. 


Part-time Courses: 


A number of courses in the field of medicine are offered three times during the 
year, beginning with the week of January 2, 1941 and April 1, 1941. Courses con- 
sist of lectures and clinical demonstrations, stressing the diagnosis and-treatment of 
the various disease conditions. 


301—Arthritis and Rheumatic Diseases 
Two months; 9:00 a.m. to 12:00 m., Tuesdays; Fee, $35.00. 


303—Cardiology 
Two months; 2:00 to 5:00 p.m., Mondays; Fee, $35.00. 


304—Clinical Interpretations of Laboratory Data 
Two months; 9:00 to 11:00 a.m., Wednesdays; Fee, $25.00. 


307—Diagnosis 

Two months; 9:00 a.m. to 12:00 m., Mondays; Fee, $35.00. 
308—Diseases of the Chest 

Two months; 9:00 a.m. to 12:00 m., Thursdays; Fee, $35.00. 
309—Diseases of the Thyroid and Other Endocrine Glands, and Obesity 

Two months; 9:00 a.m. to 12:00 m., Fridays; Fee, $35.00. 
310—Diseases of the Liver and Biliary Tract 

Two months; 11 :00 a.m. to 1:00 p.m., Wednesdays; Fee, $25.00. 


311—Gastro-enterology 
Two months; 2:00 to 5:00 p.m., Wednesdays; Fee, $35.00. 


312—Clinical Hematology 
Two months; 3:00 to 4:00 p.m., Fridays; Fee, $15.00. 
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313—Diabetes Mellitus and Ne phritis 
Two months; 2:00 to 5:00 p.m., Thursdays; Fee, $35.00. 


315—Psychological Aspects of Internal Medicine 
Two months; 4:00 to 5:00 p.m., Fridays; Fee, $15.00. 


318—Pulmonary Tuberculosis 
Two months; 9:00 a.m. to 12:00 m., Saturdays; Fee, $35.00. 


319—Peripheral Vascular Diseases 
Two months; 2:00 to 4:00 p.m., Tuesdays; Fee, $25.00. 


335—Electrocardiography 
Two two-hour sessions weekly for four weeks; 9:00 to 11:00 a.m., Tues- 


days and Thursdays; April 1-24, 1941; Fee, $75.00. 


344—Advanced Electrocardiography 
Two two-hour sessions weekly for four weeks; 9:00 to 11:00 a.m., Tues- 
days and Thursdays; April 29-May 22, 1941; Fee, $100.00. 


Full-time Courses 


300—Seminar in Internal Medicine 
Two months; Fee, $125.00 for one month; $200.00 for two months. 


330—Arthritis and Rheumatic Diseases 
Five days; April 14-18, 1941; Fee, $35.00. 


331—Allergy 
Three weeks; April 14-May 2, 1941; Fee, $150.00. 


332—Cardiovascular Diseases 
Four weeks; March 3-29, 1941; Fee, $125.00. 


334—Endocrinology 
Ten days; March 3-14, 1941; Fee, $50.00. 


336—Gastro-enterology 
Three weeks; March 3-22, 1941; Fee, $75.00. 


337—Diabetes Mellitus, Nephritis and Hypertension 
Five days; April 21-25, 1941; Fee, $35.00. 


341—Symposium in Medicine 
Ten days; June 9-20, 1941; Fee, $30.00 for five days; $50.00 for ten days. 


342—Physical Diagnosis 
Ten days; January 13-24, 1941; Fee, $50.00. 


347—Clinical Interpretations of Laboratory Data 
Five days; June 2-6, 1941; Fee, $35.00. 


348—Tropical Medicine 
Five days; May 19-23, 1941; Fee, $50.00. 


350—Pulmonary Tuberculosis 
Four weeks; May 1-29, 1941; Fee, $100.00. 


351—Symposium on the Clinical Applications of Chemotherapy and Vitamins 
Five days; February 24-28, 1941; Fee, $35.00. 
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In addition to these part-time and full-time courses, the New York Post-Graduate 
Medical School has scheduled similar courses in neurology and psychiatry, pathology. 
pediatrics, bacteriology, dermatology and syphilology. 


Cook County Graduate School of Medicine 
James F. Askin, Registrar 

427 S. Honore St. 

Chicago, Ill. 


Allergy—Monthly Course, starting first day of each month. Personal course. Fee, 


$200.00. 


Electrocardiography and Heart Disease—Monthly Course, starting first day of each 
month, except August and December. Fee, $175.00. 


Electrocardiography and Heart Disease—First Monday in August, 1941. Two-weeks 
intensive personal course. Fee, $150.00. 


Gastro-enterology—April (2 weeks), 1941. Two-weeks intensive course, offered each 
April and October. Fee, $125.00. 


Internal Medicine—April 7-19, 1941. A general course presented by members of 
the medical faculty; includes lectures, demonstrations and conferences. This 
course is offered for periods of two weeks starting with the first Monday in 
October and April. Fee, $75.00. 


Internal Medicine—By appointment. Intensive personal course of ten or twenty 
hours on selected subjects. Fee, according to hours. 


Modern Treatment of Pneumonia—By appointment, three or four times yearly. One- 
week intensive personal course given by Dr. Italo F. Volini, F.A.C.P. Fee, by 
arrangement. 


Roentgenology—Starts every Monday. 
Courses in roentgen-ray diagnosis, fluoroscopy and therapy. Fee, by arrangement. 


New York Polyclinic Medical School and Hospital 
F. H. Dillingham, M.D., Medical Executive Officer 
341-53 W. Fiftieth Street 

New York, N. Y. 


110—Medicine 

Full-time Course; six weeks; integrated clinical and didactic study; funda- 
mental theories applied in clinic; practical problems in diagnosis and 
treatment; demonstrations in medical specialties, including cardiology, 
allergy, arthritis, tuberculosis, diabetes and metabolism, gastro-en- 
terology, pediatrics, neuropsychiatry and dermatology and syphilology. 

The matriculant may supplement the course by an additional six weeks of 
actual work in the wards and outpatient department of the hospital. 

Dates and fees not announced. 


Pediatrics 
This institution is prepared to offer two courses in this field, one in general 
pediatrics and one in endocrine diseases and disorders of infants, children 
and adolescents. 
Dates of the courses and fees were not announced. 
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Dermatology and Syphilology 


140—Practical Instruction in Dermatology and Syphilology 
Six weeks; dates and fees not announced. 


141—Advanced Course in Dermatology and Syphilology 
Three months; dates and fees not announced. 


142—Syphilology 
Six weeks; dates and fees not announced. 


Gastro-enterology 


170—Combined Course in Proctology, Gastro-enterology and Allied Subjects 
Six weeks; dates and fees not announced. 


173—Clinical Gastro-enterology, for the General Practitioner 
Six weeks; dates and fees not announced. 


Neuropsychiatry 
A general course is announced, though dates and fees are not given. 


Pathology and Bacteriology 
182—Blood Transfusions 
A short course; dates and fees not announced. 


Roentgenology 
190—Practical Roentgenological Interpretation and Technic 
Three months, or shorter courses by special arrangement; dates and fees 


not announced. 


University of Pennsylvania Graduate School of Medicine 
George H. Meeker, Ph.D., Dean 

36th & Pine Streets 

Philadelphia, Pa. 


This institution does not schedule short intensive courses, but offers basic study 
courses in the major clinical departments. A fee of $800.00 is required for the basic 
studies in any one of the major clinical departments. There are no fees for continu- 
ation studies leading to the Master’s and Doctor’s degrees for candidates who have 
previously paid fees for underlying basic clinical studies. When the Master’s degree 
is conferred, for continuation clinical and thesis studies, there is a graduation fee of 
$100.00. All the following basic study courses require eight months and are given 
from October to June annually: internal medicine, pediatrics, neurology-psychiatry, 
dermatology-syphilology, radiology. 

The Graduate School of the University of Pennsylvania also sponsors ‘ 
courses,” designed to furnish to physicians relatively brief opportunities for mis- 
cellaneous studies in subdepartmental subjects. Academic credits are not involved. 
Fees for personal courses are arbitrary, and are not affected by the total hours, or 
time periods, involved in actual work. 


‘ personal 


TABULATION OF PERSONAL COURSES 


Cardiology—William D. Stroud, M.D., Professor of Cardiology. 
8 Thursdays, 52 hours, con~ses beginning the first Thursday of October, January 


and April; Fee, $80.00. 
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Parasitology and Tropical Medicine—Damaso deRivas, M.D., Professor of Para- 
sitology. 
6 weeks, 150 hours; Fee, $125.00. 


Clinical Gastro-enterology—H. L. Bockus, M.D., Professor of Gastro-enterology. 
16 weeks, 500 hours; Fee, $400.00. 


Allergy—H. B. Wilmer, M.D., Associate Professor of Allergy. 
4 weeks, 40 hours; Fee, $150.00. 


Diabetes Mellitus—Edward S. Dillon, M.D., Assistant Professor of Diseases of 
Metabolism. 
2 to 4 weeks, 75 hours; Fee, $150.00. 


Clinical Psychiatry—S. DeW. Ludlum, M.D., Professor of Psychiatry. 
8 weeks, 240 hours; Fee, $160.00. 


Clinico-biologic Neurology and Psychiatry—D. W. Bronk, Ph.D., Professor of 
Neurology; Earl D. Bond, M.D., Professor of Psychiatry; and Asso- 
ciates. 

10 weeks, 250 hours; Fee, $100.00. 


Part I1I—Other Medical Colleges 


Indiana University Medical Center 

C, J. Clark, M.D., Chairman 

Dept. of Medical Economics and Postgraduate Instruction 
1040-1232 W. Michigan St. 

Indianapolis, Indiana 


Newer Methods of Diagnosis and Treatment—April 28 to May 2, 1941. 


Comprehensive consideration of diagnosis and treatment with particular reference 
to newer methods; mornings devoted to clinics, afternoons to didactic suggestions ; 
nationally prominent speaker will conduct a clinic or round-table each afternoon, and 
give an address in the evening. Fee, none. 


Pediatrics—Each Wednesday, March, 1941. 


Meetings will begin at 1:00 p.m. each Wednesday; a round-table dinner meeting 
each evening. Fee, none. 


Johns Hopkins University School of Medicine 
Alan M. Chesney, M.D., Dean 

710 N. Washington St. 

Baltimore, Md. 


No specific schedule of formal graduate courses is offered. However, the School 
of Medicine offers to a limited number of graduates in medicine opportunities for 
study in the various departments. Candidates desiring to avail themselves of these 
opportunities must be acceptable to the heads of the departments in which they wish 
to work; qualified candidates must enroll for periods of three academic quarters of 
two months each as a minimum, and preterably for a complete academic year; these 
opportunities for study are chiefly in the clinical departments, where the graduates 
will assist in the care of outpatients, doing a certain amount of laboratory study 
and occasionally undertaking an investigation in the history rooms or in the clinics 
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and laboratories; courses of study are largely individualized, according to needs of 
candidate; fee, $50.00 each academic quarter. 


New York Medical College 
Claude A. Burrett, M.D., Dean 
5th Ave. at 105th St. 

New York, N. Y. 


Plan A: 

Opportunities for systematic training, leading to a graduate degree and extend- 
ing over a period of three years, are offered to approved physicians who wish to 
qualify for practice in such clinical specialties as medicine, pediatrics, radiology and 
other branches; in order to qualify for a graduate degree candidates must satisfac- 
torily complete three sessions or periods of study, each of approximately a year’s dura- 
tion—one year as a non-resident fellow devoted to theory and fundamentals, and two 
years in clinical practice and research as a hospital resident ; candidates must pass oral 
and written examinations and satisfy all other requirements, including the completion 
of a research problem. 


The bulletin outlines specific courses leading to the degree of Master of Science 
in Medicine in /nternal Medicine, Pediatrics and Radiology, as well as some of the 
surgical specialties. The education committee is convinced that those who success- 
fully complete these courses will be prepared for examination by the various American 
Specialty Boards. 

Matriculation fee, $10.00; tuition fee, first session, $400.00; no fee when in 
residency ; graduation fee, $35.00. 


Plan B: 
Short courses by various College and Hospital departments to provide oppor- 
tunities for practicing physicians to become familiar with new methods and technics; 


not credited toward a degree. 


Electrocardiography—David Scherf, M.D., in charge. 
Twenty conferences; June 16 to 30, 1941; fee, $100.00. 


Clinical Cardiology—David Scherf, M.D., in charge. 
Twenty conferences ; June 16 to 30, 1941; fee, $100.00. 


Tubercuwosis—George Ornstein, M.D., and Staff. 
May 1-31, 1941; fee, $100.00. 


Physical Diagnosis—Herbert Elias, M.D., in charge. 
Twenty conferences; June 16 to 30, 1941; fee, $100.00. 


Clinical Hematology—Louis Greenwald, M.D., in charge. 
Twenty conferences; June 16 to 30, 1941; fee, $100.00. 


Management of the Diabetic—Thomas H. McGavack, M.D., in charge. 
Twenty conferences; June 16 to 30, 1941; fee, $100.00. 


Endocrinology—Thomas H. McGavack, M.D., in charge. 
Twenty conferences ; June 16 to 30, 1941; fee, $100.00. 


All courses given at New York Medical College and Metropolitan Hospital, except 
Tuberculosis, which will be given at Metropolitan and Sea View Hospitals. 
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New York University College of Medicine 
Currier McEwen, M.D., Dean 

477 ist Ave. 

New York, N. Y. 


Graduate Study of Medicine—three-year full-time course. 

A limited number of recent graduates in medicine who have had at least two 
years’ interneship or its equivalent will be admitted to this course in internal 
medicine; problems pertaining to the basic medical sciences as applied to 
clinical medicine are developed by the students under the guidance of a mem- 
ber of the faculty and in conjunction with other departments, according to 
the nature of the study; fee, $12.00 for each year of work. 


Short Courses 


Internal Medicine 
Five mornings per week for a period of one month; each month constitutes a com- 
plete session; eight sessions during the year, from October through May; 
fee, per session, $50.00. 
Course designed for physicians in general practice desiring a practical review of 
recent advances in diagnosis and treatment; instruction will be given to small 
groups. 


Clinical Electrocardiography 
Fifteen weeks, 2:30 to 4:30 p.m., Mondays; February 3—May 12, 1941; fee, $50.00. 
Interpretation of the electrocardiogram and its practical application; measure- 
ment and analysis of a large number of curves; operation of standard instru- 
ments ; normal and abnormal electrocardiograms; Louis F. Bishop, Jr., M.D., 
Director; courses given by the Fourth Medical Division of Bellevue Hos- 
pital. 


Northwestern University 

J. Roscoe Miller, M.D., Director of Courses 
303 E. Chicago Ave. 

Chicago, III. 


This institution conducts postgraduate courses in gastro-enterology, cardio-renal- 
vascular medicine, endocrinology and hematology by short intensive courses of from 
six to twelve days, with fee of $25.00 for one-week courses and fee of $50.00 for 
two-week courses; late August and early September schedule already completed; no 
announcement at hand for repetition of these courses later in year. 


Stanford University School of Medicine 
L. R. Chandler, M.D., Dean 

2398 Sacramento St. 

San Francisco, Calif. 


This institution conducts postgraduate medical courses for practicing physicians 
in codperation with the San Francisco Department of Public Health and the San 
Francisco Hospital; courses of one-week duration are given each year and those for 
1940 have already been completed; bulletin listed pediatrics, gastro-enterology, man- 
agement of hypertension and nephritis, roentgen-ray diagnosis and therapy. 


| 
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Tufts College Medical School, Postgraduate Division 
Samuel Proger, M.D., Chairman 

30 Bennet St. 

Boston, Mass. 


The courses announced below are designed for the general practitioner who 
wishes to bring his knowledge up to date. The work is largely given in the New 
England Medical Center. In addition to the tuition fees noted below, there is a $5.00 
registration fee which covers all courses taken within a twelve-month period. 


Internal Medicine—Samuel Proger, M.D., in charge. 
January 6-February 1, 1941; fee, $50.00. 


Advanced Electrocardiography—Heinz Magendantz, M.D., in charge. 
January 6-8, 1941; fee, $20.00. 
Dermatology B—William P. Boardman, M.D., in charge. 
January 20-25, 1941; fee, $25.00. 
Diabetes—Joseph Rosenthal, M.D., in charge. 
January 20-25, 1941; fee, $25.00. 
Endocrinology—Charles H. Lawrence, M.D., in charge. 
February 3-8, 1941; fee, $25.00. 


Recent Advances in Certain Fields of Internal Medicine—Robert W. Buck, M.D., in 
charge. 
February 24—March 1, 1941; fee, $25.00. 
Pediatrics— 
March 3-29, 1941; director and fee not yet announced. 


Hematology A—Heinrich G. Brugsch, M.D., and William Dameshek, M.D., in charge. 
_ March 3-8, 1941; fee, $25.00. 


Gastro-enterology—Katherine S. Andrews, M.D., in charge. 
March 17-22, 1941; fee, $25.00. 

Rheumatic Diseases—Heinrich G. Brugsch, M.D., in charge. 
March 24-29, 1941; fee, $25.00. 

Allergy—Ethan Allan Brown, M.D., in charge. 
April 7-12, 1941; fee, $25.00. 


Electrocardiography—Heinz Magendantz, M.D., in charge. 
April 14-19, 1941; fee, $25.00. 


Cardiology—Samuel Proger, M.D., in charge. 
April 21-26, 1941; fee, $25.00. 


Internal Medicine—Samuel Proger, M.D., in charge. 
April 28-May 24, 1941; fee, $50.00. 


Dermatology A—Francis M. Thurmon, M.D., in charge. 
May 12-17, 1941; fee, $25.00. 


Endocrinology—Charles H. Lawrence, M.D., in charge. 
May 19-24, 1941; fee, $25.00. 


General Medicine—Harry Linenthal, M.D., Hyman Morrison, M.D., and Associates. 
June 30-July 26, 1941; fee, $50.00. 
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Hematology C—William Dameshek, M.D., in charge. 

July 7-19, 1941; fee, $75.00. 

Detailed schedules of most of the above courses are available and will be sent 
upon request. 


FELLOWSHIPS 


Through the Bingham Associates Fund, fellowships for postgraduate study are 
available for physicians practicing in Maine who are members of the Maine Medical 
Association. Application should be made to the Chairman. These fellowships are not 
available to physicians from other parts of New England; the tuition fees, however, 
are placed at a level calculated to make the courses available to the great body of 


physicians in New England. 


Tulane University of Louisiana School of Medicine 
Maxwell E. Lapham, M.D., Dean 
1430 Tulane Ave. 
New Orleans, La. 
Review Courses 

Review courses are designed largely for general practitioners, but offer a rather 
comprehensive review for anyone who has been unable to keep abreast of the 
literature. 


The Medical Review Course—Jan. 6 to Feb. 1; Feb. 3 to March 1; March 3 to March 
29, 1941. 


In addition to medicine, includes pediatrics and some radiological interpretation. 
This course is repeated according to above dates. Fee, $100.00. 


Throughout the year Tulane University arranges on demand part-time intensive 
instruction in certain subjects such as cardiology, pediatrics, cystoscopy, etc. 


University of California Medical School 
M. S. Marshall, M.D., Acting Dean 
San Francisco, Calif. 


Clinical Aspects of Dermatology—January 6-8, 1941. 
Dr. S. R. Mettier, F.A.C.P., Associate Professor of Medicine, in charge. This 
short comprehensive course is designed to meet the needs of physicians engaged in 


private practice. Many of the discussions will be illustrated by patients, lantern 
slides or pathological material. Registration closes December 31, 1940. Fee, $20.00. 


In June, 1941, another refresher course will be given, but subject and announce- 
ments referring thereto will come later. 


University of Chicago, Division of the Biological Sciences 
c/o Dean of Students, Biological Division 
Chicago, III. 
1. Advanced Gastroscopy 
Course given under supervision of Dr. Schindler; limited to one student per 
College quarter; course offered during the summer, autumn and winter 
quarters; fee, $150.00. 
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2. Gastroscopy 
Two weeks, repeated each month at definite periods ; fee, $100.00; course under 
direction of Dr. Schindler; registration limited to three physicians; ap- 
plicants requested to indicate on their applications what special preparation 
or experience they have had in this field; arrangements for the course 
usually should be made many months in advance. 


University of Georgia School of Medicine 
G. Lombard Kelly, M.D., Dean 
Augusta, Ga. 


By special arrangement with the Head of the Department of Medicine, the Uni- 
versity of Georgia School of Medicine will receive for training a limited number of 
physicians who may desire postgraduate training in internal medicine. Arrangements 
for such training may be made with the Professor of Medicine. 


University of Illinois 
1853 W. Polk St. 
Chicago, III. 


This institution offers no short intensive courses in internal medicine, but does 
offer graduate work leading to the Master’s Degree in Medicine, based on research 
and advanced study; further details to be secured from the Recorder. 


University of Michigan Medical School 
A. C. Furstenberg, M.D., Dean 
Ann Arbor, Mich. 


The Department of Postgraduate Medicine of the University of Michigan an- 
nounces the following annual postgraduate courses for the spring of 1941: 


Allergy 

Course in clinical phases of allergy offered to a limited group; taught mainly by 
demonstrations; includes study of asthma, hay fever, food allergy, eczema, contact 
dermatitis and dust sensitization, with methods of recognition and treatment. The 
practical aspects and office management of these conditions are emphasized. The 
course is arranged so that the entire field of allergy can be presented over a period of 
successive years. One week; fee, $10.00. 


Diseases of Blood and Blood-Forming Organs 

Course consists of a comprehensive review of the present knowledge of the blood 
its physiology, embryology, and pathology. Clinical and laboratory studies are made 
of a selected group of patients. Standard laboratory methods are demonstrated and 
analyzed, and special features, as bone-marrow puncture, blood transfusion, etc., are 
considered. The course is planned to enable the physician to obtain a better under- 
standing of the status of blood-forming organs and to select the most adequate treat- 
ment for his patients. One week; fee, $7.50. 


Diseases of the Heart 

Clinical aspects of heart disease are stressed in this short intensive course. In- 
struction includes examination of patients and practical demonstrations of cases. 
References for study in advance of the course are suggested. Three days; fee, $5.00. 
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Electrocardiographic Diagnosis 

This course consists of lectures with lantern slides and demonstrations, and the 
examination under supervision of a large number of electrocardiograms from the files 
of the laboratory. One week; fee, $25.00. 


Nutritional and Endocrine Problems 

This course is planned to acquaint the practitioner with the fundamental prin- 
ciples of metabolism. The phenomenal advances in biological chemistry and clinical 
investigation have gone far to explain a number of disease conditions which either 
have not been understood or for which there was no satisfactory treatment. These 
conditions include diabetes mellitus, nephritis and edema, obesity, deficiency diseases, 
gout, and dysfunctions of the parathyroid and the adrenal glands. Material will be 
presented by means of lectures, demonstrations, and selected reading. One week; 


fee, $7.50. 


Pathology 

Four intensive courses, especially arranged for postgraduate students, are offered 
during the summer session. These courses are as follows: 

Special Pathology of Neoplasms: Histopathological diagnosis of neoplasms with 
special emphasis on rare forms. Discussion on diagnosis, treatment, and prognosis. 
Laboratory open all day. Demonstration, 3-5 p.m. daily. Two weeks; fee, $15.00. 

Pathology of the Female Genito-Urinary Organs: This course deals with the 
microscopical pathology of the female genito-urinary tract, with special emphasis 
upon neoplasms of both external and internal genitalia. The more important infec- 
tions are illustrated in their various situations and special attention is paid to the 
interpretation of endometrial curettings. Laboratory open all day. Demonstration, 
3-5 p.m. daily. Two weeks; fee, $15.00. 

Special Pathology of the Eye: Laboratory open all day. Demonstration, 3-5 
p.m. daily. Two weeks; fee, $15.00. 

Special Pathology of the Ear, Nose, and Throat: Laboratory open all day. 
Demonstration, 3-5 p.m. daily. Two weeks; fee, $15.00. 


Pediatrics 

This course, contributed by the American Academy of Pediatrics, consists of lec- 
tures and clinics on those conditions in infancy and childhood which contribute 
prominently to mortality and disability. Three days; no registration fee. 


Diagnostic Roentgenology. I11. The Skeletal System, Including the Skull 

This is the third in a series of courses in diagnostic roentgenology. This course 
will be limited in scope to roentgen consideration of the skeletal system including the 
skull. No instruction in roentgen technic will be offered. One week; fee, $10.00. 


Internal Medicine—Courses designed to prepare candidates for national specialty 
board examinations. 

Courses are arranged in internal medicine and most of its subdivisions for in- 
determinate periods for those desiring special training. While exceptions may be 
made, these courses are primarily designed for those who have had the preliminary 
training required by the national specialty boards. Each course is arranged indi- 
vidually to take advantage of the large amount of pathological material, the anatomical 
and chemical laboratories, as well as the special departments in hematology, arthritis, 
serology and psychiatry. Fee, $25.00 per month. 

The program of this institution also calls for a number of postgraduate courses 
to be given during the summer of 1941, including courses in biological chemistry, 
dermatology and syphilology, internal medicine, clinical microscopy, neurology, path- 
ology, autopsies, and medical roentgenology. 
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University of Minnesota Medical School 
Dr. William A. O’Brien, Dean 
Department of Postgraduate Education 
Minneapolis, Minn. 


This University maintains a Center for Continuation Study, which houses all 
postgraduate groups (as distinguished from undergraduate or graduate). Their 
courses in medicine are three to six days in length and are given in special or general 
fields. During the preceding autumn, six-day courses were given in clinical allergy, 
traumatic surgery, medical therapy in general practice, general surgery, obstetrics and 
proctology ; also three-day courses in anesthesiology and in health problems of school 
children. 

The Center contains living accommodations for seventy-eight persons, lounge, class 
rooms, garage, executive offices and dining room. It supplies complete living and 
learning service while the individual is present. The approximate cost for a six-day 
course in medicine is $25.00 tuition and $15.00 for complete living expenses. Mimeo- 
graphed copies of all lectures are distributed. The staff includes not only that of the 
University plus that of the Mayo Foundation, but includes distinguished medical lead- 
ers from Minnesota and various medical centers of the country. 

Among courses scheduled for the near future are: 


Problems of Executive Housekeepers— 
January 2-4, 1941. 


Hospital Administration— 
January 27—February 1, 1941 


Uterine Bleeding— 
February 3-5, 1941 


Medical Social Service— 
February 13-15, 1941 


Dietetics— 
February 20-22, 1941 


Deficiency Diseases— 
March 3-5, 1941 


University of Virginia 
H. E. Jordan, M.D., Dean 
University, Va. 


Postgraduate Clinics 
During the session this University gives two postgraduate clinics, one in the 
autumn and one in the spring; these clinics are designed primarily for the 
practitioners of the State; specific dates not given; no registration fee. 


Recent Advances in Internal Medicine 
The above course was given June 17 to 22, 1940, and the intention has been ex- 


pressed of giving the course again during June, 1941; fee, $15.00. 


University of Wisconsin Medical School 
William S. Middleton, M.D., Dean 
Madison, Wis. 


In addition to the opportunities in residencies and research fellowships, the 
University of Wisconsin Medical School has made the following announcement: 














‘? 








POSTGRADUATE FACILITIES IN INTERNAL MEDICINE 1117 


Observation courses have been organized by the Medical Faculty and Staff of 
the State of Wisconsin General Hospital upon the approval of the Regents 
of the University of Wisconsin. No stereotyped courses or lectures are af- 
forded, but attendance upon lectures, clinical services and staff meetings of 
the Hospital is arranged. A stated fee is charged all physicians in at- 
tendance upon the clinical services for periods exceeding one (1) month. 
This fee shall be $100.00 per month or $400.00 per semester and shall be 
credited to the department to which the physician is assigned. A certificate 
of attendance shall be granted upon the completion of the course and shall 
be signed by the President, Dean of the Medical School and chief of the 
responsible department. No credit toward an advanced degree may be earned 
by such attendance, nor is it purposed to include the existing residencies in 
the scope of this recommendation. 


Vanderbilt University School of Medicine 
John B. Youmans, M.D., Department of Medicine 
Nashville, Tenn. 


1. Medicine 

These courses, which are designed primarily for the holders of Common- 
wealth Fund fellowships, are given during the summer from approximately 
mid-June to mid-July. The course is of one month’s duration and con- 
sists of seminars, conferences and practice work in the wards and the out- 
patient department in Internal Medicine and allied specialties of der- 
matology, neurology, psychiatry, metabolic diseases, allergy, diseases of 
the chest and syphilis. 

It is designed to review this field for the general practitioner and acquaint him 
with the advances in diagnosis and treatment. A limited number of 
physicians in addition to the holders of Commonwealth Fund fellowships 
will be accepted under certain conditions. Tuition, $50.00. 


2. Syphilis—Medicine 12. For County Health Officers and Physicians with Appoint- 
ment in Public Health Units 

This course is open to county health officers and physicians with appointments 
in public health units. It is designed to familiarize the health officer with 
all aspects of the syphilis problem. It offers him the opportunity of study- 
ing the individual patient, history taking, physical examination, darkfield 
and lumbar puncture procedures and treatment. 

The student attends each clinic session for a period of four weeks and assists 
in the conduct of the clinic. A series of lectures early in the course is 
given to review the clinical and epidemiological aspects of syphilis. The 
remainder of the time is devoted to field work, under the direction of the 
epidemiologist. Several such courses are given from September to April 
inclusive. Each course is limited to six physicians. No tuition fee. 


we 


. Syphilis—Medicine 13. Postgraduate Course in Syphilis 

This course is open to properly qualified physicians wishing to secure special 
training in syphilis. It is designed to offer training fitting the student for 
positions of responsibility in syphilis control work. 

The physician is expected to take his place as one of the staff of the clinic, to 
examine and treat his patients, assuming responsibility for them. Oppor- 
tunity for thorough training is offered in the conduct of a syphilis clinic, 
the diagnosis of the disease, including darkfield and lumbar puncture 
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procedures and in treatment. Epidemiological field work is to be done 
under the direction of the epidemiologist of the syphilis clinic. 

Physicians will be accepted for such work for a period of six to twelve months, 
dependent upon the needs of the individual physician. No tuition fee. 


4. Syphilis B. Demonstration in Syphilis Clinic Management for Physicians and 
Nurses 
This course is open to physicians and registered nurses. It is designed to 
give an opportunity to physicians and nurses to observe the management 
of patients and clinic procedures for a period of two weeks at intervals 
during the year. Several such courses are given from September to 
April inclusive. No more than three physicians and two nurses will be 
accepted during each period. No tuition fee. 


5. Graduate Course in Internal Medicine 

This course consists of supervised work with patients in the medical outpatient 
service, including the related specialties; experience in the diagnostic lab- 
oratories; assigned reading, seminars and conferences, including patho- 
logical and radiological conferences and autopsy study; directed study 
and seminars in the pre-clinical sciences, particularly physiology and bio- 
chemistry. Special investigation of a particular problem in one of the 
divisions of internal medicine as the basis of a thesis is required. The 
course extends over a period of one year and is open to physicians who 
have completed an internship, have had an additional year’s experience as 
assistant resident in medicine or its equivalent and are acceptable to the 
school. Courses begin July 1 and are limited to six students. Tuition 
fee, $300.00. 

Fellowships 


Three fellowships are available for this course described above. These fellow- 
ships, which provide tuition, board and lodging, are open to those who meet the re- 
quirements mentioned above and will be awarded on the basis of the individual’s 
training and recommendations. 


6. Special work in the Department of Medicine may be made available by special 
arrangement. 
Tuition and fees according to arrangement. 
Further information regarding these courses should be addressed to the Registrar 
of the School of Medicine, Vanderbilt University, Nashville, Tenn. 


Woman’s Medical College of Pennsylvania 
Dr. Margaret D. Craighill, Acting Dean 
Henry Ave. & Abbottsford Rd. 

East Falls, Philadelphia, Pa. 


This institution offers but one postgraduate course. ‘This is an intensive course 
of two weeks’ duration in electrocardiographic technic given during the summer 
months, if five registrants are obtained. Fee, $100.00. 


Yale University School of Medicine 
333 Cedar St. 
New Haven, Conn. 


Any physician of good standing in the community may on application to the head 
of a department in the Yale University School of Medicine obtain permission to at- 
tend clinics, lectures, conferences or ward rounds; or to do special work in association 
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with the laboratories connected with the various departments. The institution lists 
opportunities for observation in medicine, pediatrics, psychiatry, pathology, public 
health, child development and the surgical specialties, giving hours of ward rounds, 
staff conferences, seminars, demonstrations, etc. There are no formally organized 
postgraduate courses announced. 

Part I1I—Postgraduate and Clinical Meetings 
The American College of Physicians 
4200 Pine Street 
Philadelphia, Pa. 


For Postgraduate Courses offered under the auspices of the American College 
of Physicians consult formal announcement appearing at the end of this section con- 
cerning the bulletin of Postgraduate Courses for the winter and spring of 1941. 

The Twenty-Fifth Annual Session of the College, covering internal medicine and 
its allied specialties and consisting of General Sessions, Special Lectures, Panel Dis- 
cussions, Clinics and Demonstrations, will be held in Boston, April 21-25, 1941, with 
headquarters at the Statler Hotel. 

The Annual Sessions of the College are considered the most important confer- 
ences on Internal Medicine held in North America each year. These annual meetings 
constitute one of the most important activities of the College and afford members an 
opportunity of keeping informed of the most important and most recent developments 
in Internal Medicine and its allied specialties, such as Pediatrics, Neurology, Psy- 
chiatry, Pathology, Radiology, etc. This is the first time the College has held its 
annual meeting in Boston since 1929. During the interim, Boston has expanded its 
medical facilities and extended its medical personnel. Associates of the College are 
expected to attend at least one Annual Session as an evidence of their interest in the 
College and in Internal Medicine before coming up for advancement to Fellowship. 
Non-members of the College may also attend the meeting on the payment of a nominal 
registration fee. National medical meetings, especially of the character of those 
arranged by the College, constitute one of the most important armamentaria for 
medical progress. Contact with colleagues eager to learn, listening to discussions 
by those capable of teaching, witnessing demonstrations and clinics, viewing exhibits 
lead to more reading and better observation of patients. Herein lies medical progress. 
The meeting of the American College of Physicians provides just these opportunities. 
Attendance at this meeting is a potent way for a physician to get himself out of the 
group of those who each year know less. The stimulus received from attendance at 
a medical meeting where men eminent in the profession speak lasts long after the 
meeting is over. 


Dallas Southern Clinical Society 
1133 Medical Arts Bldg. 
Dallas, Texas 


The Dallas Southern Clinical Society will hold its 13th Annual Spring Clinical 
Conference in Dallas at the Hotel Adolphus, March 17-20, 1941. The meeting will 
consist of general assemblies, postgraduate teaching, clinics, round tables, clinical- 
pathological conferences, and scientific and technical exhibits. Among the guest 
speakers in the specialties indicated will be the following: 


Ee: C. 5, BeOTEee, CHG ob vce case cncacesen Medicine 
Dr. W. Edw. Chamberlain, Philadelphia ...... Radiology 
Dr. Harry Goldblatt, Cleveland .............. Pathology 
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Dr. Henry G. Poncher, Chicago .............. Pediatrics 
Dr. Marion B. Sulzberger, New York ...... Dermatology 
Do oo awineadancwswers Medicine 


These speakers will appear daily in general assemblies, clinics, and symposia. In 


addition, local members of the profession will present a series of postgraduate lec- 
tures and one afternoon of clinics and symposia. 
Any physician who is a member of his county medical society may register. 


Registration fee, $10.00. 


Philadelphia County Medical Society 
21st & Spruce Sts. 
Philadelphia, Pa. 


The 6th Annual Postgraduate Institute of the Philadelphia County Medical So- 
ciety, under the direction of Rufus S. Reeves, M.D., will be held in Philadelphia at the 
Bellevue-Stratford Hotel, March 31 to April 4, 1941. The subject of this Post- 
graduate Institute will be “ Symposia on Modern Therapy,” and will cover immunol- 
ogy, pediatrics, dermatology, gastro-enterology, physiotherapy, allergy, chemotherapy, 
the avitaminoses, roentgen-ray therapy, pneumonia and upper respiratory infections, 
the acute infections, and gynecology. The program will be made up of speakers whose 
work is authoritative, who are members of the various medical schools, and who are 
members of the Philadelphia County Medical Society. 

All members of a county medical society in good standing are eligible for regis- 
tration. Fee, $5.00. 


POSTGRADUATE COURSES ARRANGED BY THE AMERICAN 
COLLEGE OF PHYSICIANS 


Winter and Spring of 1941 


The Advisory Committee on Postgraduate Courses and the Committee on Edu- 
cational Policy of the American College of Physicians announce the following courses, 
arranged through the generous codperation of the directors and the institutions at 
which the courses will be given. 

This is the -fourth year of this activity by the College. The courses are offered 
especially for Fellows and Associates of the College, but where facilities are available, 
they are open to those preparing either to meet the requirements for membership in 
the College or certification by the American Board of Internal Medicine. 

The courses are made available by the College to its members at minimum cost, 
because the College itself has assumed full responsibility for promotion, advertising, 
printing and registration as its contribution. This schedule of courses is announced 
after a complete survey of the needs and wishes of the College members. Due to a 
growing demand for courses at other periods of the year than just preceding the 
Annual Session, the College has initiated this year two courses in February and plans 
to extend the schedule to other seasons of the year in succeeding years, if the demand 
for such courses justifies this extension. The number of courses to be given as pre- 
meeting courses, just preceding the Twenty-fifth Annual Session at Boston, April 
21-25, has been extended and the type of courses has been selected according to the 
recommendations of the membership. 

Fees—The registration fee, regardless of the institution or course selected, is 
based on $20.00 for each week. One-half of the registration fee is payable at time 
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of registration and the balance shall be paid not later than one week in advance of 
the opening of any course. 

The College will record all registrations with the respective institutions offering 
courses and will directly reimburse those institutions for each student-physician at the 
specified fee. A matriculation card will be sent each registrant when his fee has been 
paid in full. 


REVISED SCHEDULE 
February Courses 
St. Louis, Mo. 
Dr. Harry L. Alexander, Director 
Course No. 1. Allergy—Washington University School of Medicine 


(2 weeks—February 10 to 21, 1941) 


New York, N. Y. 
Dr. Robert A. Cooke, Director 
Course No. 2. Allergy—The Roosevelt Hospital, Department of Allergy 


(2 weeks—February 10-21, 1941) 


Rochester, Minn. 
Dr. Edgar V. Allen, Director 
Course No. 3. Gastro-enterology—Mayo Foundation of the University of Minnesota 


(2 weeks—February 10 to 22, 1941) 


Pre-Meeting Courses 


Boston, Mass. 


Drs. Means, Minot, Weiss and Monroe, Directors 





Course No. 4. Advanced General Medicine—Harvard University Medical School, 
Courses for Graduates 


(3 weeks—March 31 to April 19, 1941) 
Dr. Francis M. Rackemann, Director 
Course No, 5. Allergy—Massachusetts General Hospital 


(1% weeks—April 10-18, 1941) 


Dr. Chester S. Keefer, Director 


Course No. 6. Gastro-enterology—Boston University School of Medicine 


Ann Arbor, Mich. 
Dr. Cyrus C. Sturgis, Director 
Course No. 7. General Medicine—University of Michigan Medical School and 
University Hospital 


(2 weeks—April 7 to 1°, 1941) 


(1 week—April 7 to 12, 1941) 
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Columbus, Ohio 
Dr. Charles A. Doan, Director 


Course No. 8. Clinical Medicine from the Hematologic Viewpoint—Ohio State 
University College of Medicine 


(1 week—April 14 to 19, 1941) 


Philadelphia, Pa. 
Dr. William D. Stroud, Director 


Course No. 9. Cardiology—University of Pennsylvania School of Medicine and 
Graduate School of Medicine 


(2 weeks—April 7 to 19, 1941) 


Washington, D. C. 
Dr. Wallace M. Yater, Coordinator 
Course No. 10. Military Medicine—The Public Services of the United States 
(2 weeks—April 7-18, 1941) 


The two courses in Allergy have been correlated and essentially will cover the 
same subject matter. The course in General Medicine at the University of Michigan 
Medical School and the course in Hematology at the Ohio State University College 
of Medicine will be a repetition of the same courses given under the auspices of the 
College in the spring of 1940. The advanced course in General Medicine at Harvard 
University Medical School has been organized as a super-advanced course, covering 


a period of three weeks. 

Because of the present world situation and the Preparedness Program of the 
United States, a course in Military Medicine will be given under the auspices of the 
U. S. Army Medical Corps, U. S. Navy Medical Corps and the U. S. Public Health 
Service in Washington. Experts on various medical phases of medical preparedness 
and military medicine will give the course, which will be of considerable value even 
to those internists who do not anticipate participation in military affairs. 

A one week’s course in Cardiology and a one week’s course in Gastro-enterology 
have been scheduled in Boston on alternate weeks, giving members who desire an 
opportunity to take both courses. 

Detailed bulletins of the courses have been distributed to all members of the 


College. 
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The Desert Sanatorium of Southern Arizona. 
Tucson, ARIZONA 


Altitude 2,500 feet ROLAND Davison, M.D., F.A.CP. 
Medical Director 


© Situated in the desert five miles east of the city of Tucson. 
¢ A fully accredited hospital with complete up to date facilities 


for all types of patients. 

© Capable and experienced full time staff, assisted by visiting 
staff of qualified specialists. 

© Resort hotel environment and service. Superior accommo- 
dations. 


© Outpatient department. 
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